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START

INPUT AUDIO INFORMATION SUCH AS TELEPHONE INTERVIEW BY MODEM  -SP11

INPUT AUDIO INFORMATION SUCH AS NARRATION BY MICROPHONE SP1Z2

INPUT AUDIO INFORMATION IS EDITED ON PERSONAL COMPUTER (EDL FORMING SP13
DEVICE) AND REGISTERED IN MEMORY DEVICE (HDD) AS AUDIO FILE

PERSONAL COMPUTER (EDL FORMING DEVICE) ACCESSES TO DATABASE IN
EXTERNAL MEMORY DEVICE (35), REGISTERS AUDIO FILE AND OUTPUTS AUDIO h-Sp14
FILE TRANSFER REQUEST TO HOST COMPUTER (SYSTEM CONTROL UNIT)

HOST COMPUTER (SYSTEM CONTROL UNIT) CONTROLS SWITCH CIRCUIT,
OBTAINS AREA AND RECORDING PORT OF DAILY SERVER DEVICE, CONDUCTS
RECORDING PREPARATION TO DAILY SERVER DEVICE AND INFORMS COMPLETION
OF PREPARATION TO PERSONAL COMPUTER (EDL FORMING DEVICE)

SP15

PERSONAL COMPUTER (EDL FORMING DEVICE) REPRODUCES AUDIO FILE SP16

REPRODUCED DATA D60 IS RECORDED IN DAILY SERVER DEVICE VIA
SWITCH CIRCUIT SP17

VIDEO/AUDIO EDITING DEVICE (EDL EXECUTOR) ACCESSES TO VIDEQ/
AUDIO FILE AND EDITES THIS SP18

WHEN EDITING IS COMPLETED AT VIDEQ/AUDIO EDITING DEVICE |
(EDL EXECUTOR), ACCESSING TO DATABASE IN EXTERNAL MEMORY SP19
DEVICE (35),REGISTERS EDITED FILE AND QUTPUTS TRANSMISSION
| REQUEST TO HOST COMPUTER (SYSTEM CONTROL UNIT)

HOST COMPUTER (SYSTEM CONTROL UNIT) SECURES ARFA AND RECORDING
PORT OF ON-AIR SERVER DEVICE, CONDUCTS RECORDING PREPARATION  |SP20

AND INFORMS PREPARATION COMPLETION TO VIDEO/AUDIO EDITING
DEVICE (EDL EXECUTOR)

VIDEQ/AUDIO EDITING DEVICE (EDL EXECUTOR) REPRODUCES AUDIO FILE.
EDITED FILE IS STORED IN ON-AIR SERVER DEVICE. SP21

FIG. 8
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~ INPUT AUDIO INFORMATION SUCH AS TELEPHONE INTERVIEW BY MODEM  }~.Sp31

INPUT AUDIO INFORMATION SUCH AS NARRATION BY MICROPHONE SP32

INPUT AUDIO INFORMATION IS EDITED ON PERSONAL COMPUTER (FDL Sp33
FORMING DEVICE) REGISTERED AS AIDIO FILE IN MEMORY DEVICE (HDD)

PERSONAL COMPUTER (EDL FORMING DEVICE) ACCESSING TO DATABASE IN
EXTERNAL MEMORY DEVICE (35), REGISTERS AUDIO FILE AND QUTPUTS AUDIO (~-SP34
__FILE TRANSFER REQUEST TO HOST COMPUTER (SYSTEM CONTROL UNIT)

05T COMPUTER (SYSTEM CONTROL UNIT) SECURES AREA OF DAILY SERVER
DEVICE, CONDUCTS RECORDING PREPARATION TO DAILY SERVER DEVICE, SP35
ANDINFURMS PREPARATION COMPLETION TO PERSONAL COMPUTER
' EDL FORMING DEVICE

PERSONAL COMPUTER (EDL FORMING DEVICE) DATA TRANSMITS AUDIO FILE | -SPS6

AUDIO FILE 1S RECORDED IN DAILY SERVER DEVICE VIA COMPUTER NETWORK | ... '
~ AND VIA AUDIO FILE REPRODUCTION DEVICE

VIDEO/AUDIO EDITING DEVICE (EDL EXECUTOR) ACCESSING TO Sp3g
VIDEQ/AUDIO FILE, CONDUCTS EDITING

WHEN EDITING IS COMPLETED AT VIDEQ/AUDIO EDITING DEVICE (EDL
EXECUTOR) , ACCESSING TO DATABASE IN EXTERNAL MEMORY DEVICE (35),
REGISTERS EDITED FILE AND QUTPUTS TRANSMISSION REQUEST TO HOST
COMPUTER (SYSTEM CONTROL UNIT)

HOST COMPUTER (SYSTEM CONTROL UNIT) SECURES AREA AND RECORDING PORT
OF ONAIR SERVER DEVICE AND CONDUCTS RECORDING PREPARATION AND INFORMS |~-SP40)
PREPARATION COMPLETION TO VIDEQ/AUDIO EDITING DEVICE (EDL EXECUT(R)

VIDEO/AUDIO EDITING DEVICE (EDL EXECUTOR) REPRODUCED AUDIO FILE. SP41
EDITED FILE 1S STORED IN ON-AIR SERVER DEVICE.

STOP

FIG. 10

SP39
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START

INPUT AUDIO INFORMATION SUCH AS TELEPHONE INTERVIEW BY MODEM  |~Sps)

INPUT AUDIO INFORMATION SUCH AS NARRATION BY MICROPHONE SP52

INPUT AUDIO INFORMATION IS EDITED ON PERSONAL COMPUTER (EDL
FORMING DEVICE), REGISTERED AS AIDIO FILE IN MEMORY DEVICE (HDD)

SP53
PERSONAL COMPUTER (EDL FORMING DEVICE) ACCESSES TO0 DATABASE IN
EXTERNAL MEMCRY DEVICE (35) AND REGISTERS AUDIO FILE.

AUDIO FILE IS TRANSFERRED FROM MEMORY DEVICE (HDD) OF EDL FORMING
DEVICE 0 EXTERNAL MEMORY DEVICE (35) OF SYSTEM CONTROL UNIT.

VIDBO/AUDIO EDITING DEVICE (EDL EXBCUTOR) ACCESSES TO DATABASE IN
EXTERNAL MEMORY DEVICE (35) AND DETECT AND SELECT VIDEQ/AUDIO SPo5
MATERIAL TO BE EDITED IN DAILY SERVER DEVICE

SP54

HOST COMPUTER (SYSTEM CONTROL UNIT) OBTAINS MATERIAL FILE AND SERVER | Spsg
PORT SO THAT MATERIAL SELECTED BY VIDEQ/AUDIO EDITING DEVICE (EDL
EXECUTOR) CAN BE ACCESSED FROM VIDEO/AUDIO EDITING DEVICE (EDL EXECUTOR)

VIDEO/AUDIO EDITING DEVICE (EDL EXECUTOR) ACCESSING TO DATABASE IN
EXTERNAL MEMORY DEVICE (35), DETECTS AND SELECTS AUDIO FILE SUCH AS | ~SP57
NARRATION AND TELEPHONE VOICE

SELECTED AUDIO FILE SUCH AS NARRATION AND TELEPHONE VOICE IS
TRANSFERRED TO VIDEO/AUDIO EDITING DEVICE (EDL EXECUTOR)AS SPo8
AUDIO FILE DATA FROM EXTERNAL MEMORY DEVICE (35)

AUDIO FILE DATA TRANSMITTED IS CONVERTED TO AUDIO SIGNAL IN

AUDIO FILE REPRODUCTION DEVICE SP59

VIDEO/AUDIO EDITING DEVICE (EDL EXECUTOR) CONTROLLING SWITCH
~ CIRCUIT, SELECTS AUDIO OUTPUT SIGNAL OF AUDIO FILE ~-SP60
REPRODUCTION DEVICE AND DAILY SERVER DEVICE

FIG. 12
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&)

OUTPUT OF SWITCH CIRCUIT IS CONDUCTED ALDIO MIXING AT AIDIO |
PROCESSOR AND ENTERED TO SYNC REPRODUCTION DEVICE P61

VIDBO SIGNAL TRANSMITTED FROM DAILY SERVER DEVICE IS ENTERED | ..,
INTO VIDEO PROCESSR AND SENT OUT TO SYNC REPRODUCTION DEVICE
VIDED AND AIDIO ARE SYNCHRONIZEL/REPRODUCED AT SINC |
REPRODUCTION DEVICE AND OUTPUT TO BUFFER

WHEN EDITING IS COMPLETE AT VIDEQ/AUDIO EDITING DEVICE (EDL
EXECUTOR) ,ACCESSING TO DATABASE IN EXTERNAL MEMORY DEVICE (35)
REGISTERS EDITED FILE AND TRANSFER REQUEST TO HOST COMPUTER
(SYSTEM CONTROL UNIT)

VIDEO/AUDIO EDITING DEVICE (EDL EXECUTOR) REPRODUCES AUDIO
FILE . EDITED FILE IS STORED IN ON-AIR SERVER DEVICE SPO5

FIG. 13

~5P64
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START SP1

FORM EDL AT EDL FORMING DEVICE SP2

REGISTER FORMED EDL TO DATABASE SP3

EDL EXECUTION MANAGEMENT MANAGER REGISTERS EDL REGISTERED
ON DATABASE ONTO EDL EXECUTION SCHEDULE LIST IN ORDER OF [~°P4
OUTPUT SCHEDULED TIME OR EXECUTION PRIORITY

EDL EXECUTION MANAGEMENT MANAGER GRASPS USAGE CONDITION OF
EDL. EXECUTOR AND ALLOCATES EDL, EXECUTOR TO EDL REGISTERED ON
EDL EXECUTION SCHEDULE LIST

SP5

EDL EXECUTION MANAGEMENT MANAGER GRASPS SHARING CONDITION OF
SERVER OUTPUT AND ALLOCATE SERVER OUTPUT FOR 2 PORTS TO EDL |~ SP6
* EXECUTOR CONDUCTION A/B ROLL

EDL EXECUTION MANAGEMENT MANAGER TRANSMITS FDL T0 EDL EXECUTOR (~SP7

FDL EXECUTOR EXECUTES EDL AND TRANSMITS RESULTANT TO ON-AIR SERVER -1°P8

STOP SP9

FIG. 18
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START SP10

SP11

DURING EDL EXECUTOR IS IN FULL OPERATION, FDL HAVING HIGHER
PRIORITY ORDER IS REGISTERED ON EDL EXECUTION SCHEDULE LIST

SP12

FDL EXECUTION MANAGEMENT MANAGER GRASPS EDL EXECUTOR CONDITION
IN OPERATION, INTERRUPTS EXECUTION OF EDL HAVING THE LOWEST
PRIORITY, AND ALLOCATES EDL HAVING HIGH PRIORITY TO EDL EXECUTOR

SP13

WHEN VACANCY OCCURS IN EDL EXECUTOR, ALLOCATE EDL AGAIN
STOP SP14

FIG. 19
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-

START SPZ20

FORM EDL AT EDL FORMING DEVICE SP21
REGISTER FORMED EDL TO DATABASE SP22

EDL EXECUTION MANAGEMENT MANAGER REGISTERS FDL REGISTERED
TO DATARASE, TO EDL EXECUTION SCHEDULE LIST IN ORDER OF SP23
OUTPUT SCHEDULED TIME OR EXECUTING PRICRITY

EDL EXECUTION MANAGEMENT MANAGER GRASPS USAGE CONDITION OF
EDL EXECUTOR AND ALLOCATES EDL EXECUTOR TO EDL REGISTERED ON [~SP24

EDL EXECUTION SCHEDULE LIST

EDL EXECUTION MANAGEMENT MANAGER GRASPS SHARING CONDITION OF
SERVER OUTPUT AND ALLOCATES SERVER OUTPUT TO EDL EXECUTOR

IN THAT CASE, ALLOCATES 2 PORTS 10 EDL HAVING HICH PRIGRITY |~F22
" (RDER SO THAT REAL TIME EXECUTION BECOMES POSSIELE. AND
ALLOCATES 1 PORT 10 EDL HAVING LOW PRICRITY ORDER SO THAT
IT CONDUCTS NON REAL TIME EXECUTION
WEEN EXCUTION OF EDL HAVING HIGH PRIORITY ORDER 1S COPLETRD, | cpoy

ALLOCATE 2 PORTS TO EDL HAVING LOW PRIORITY ORDER AND SWITCH
EXECUTION FROM NON REAL TIME TO REAL TIME

STOP SP27

FIG. 20
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1

SIGNAL PROCESSOR AND SIGNAL
PROCESSING METHOD

FIELD OF THE INVENTION

The present invention relates to a signal processing device
and a signal processing method and 1s suitably applied to
such as a news program production broadcasting system.

DESCRIPTION OF THE PRIOR ART

Heretofore, as one of the news program production broad-
casting systems, there has been a system comprised of as

shown 1n FIG. 1.

Thus constructed news program production broadcasting,
system 1 comprises the first and the second AV (audio video)
servers 2 and 3 which record/reproduce AV (audio and/or
video) data on an array of hard disk drives (HDD), the plural
number of editing devices 4A—4N, a system control unit 5 to
control the overall system 1, and a data memory device 6 in
which various kinds of data are stored are connected respec-
tively via the network. And non-compressed or low-
compressed audio video data D1A-DIN transmitted from
the field of collecting materials for an article via a trans-
mission circuit or reproduced from the material tape are
supplied to the first AV server 2 via multiple channels.

At this point, the first AV server 2 simultancously inputs
audio video data D1 of one of multiple systems specified out
of audio video data D1A-DIN to be supplied under the
control of the system control unit 5, and stores these on the
specified address position of the recording reproducing unit
upon setting these 1nto file respectively.

The audio video data D1 of each file stored 1n the first AV
server 2 can be read out for multiple files simultaneously
from the first AV server 2 using each editing device 4A—4N
respectively, and images based on said readout audio video
data D1 can be displayed on the monitor of the editing
device 4A—4N respectively. Furthermore, the operator can
form a list to define the editing execution order how to edit
the audio video data D1 and produce a news video for
broadcasting (hereinafter, this list is referred to as EDL, edit
decision list) by visually confirming the image monitor
displayed on the editing device 4A—4N, and can register this
EDL to the editing device 4A—4N and can make this

executed.

In practice, when conducting the EDL, the editing device
4A—4N read out the necessary audio video data D1 by
controlling the first AV server 2 and as well,as editing this
based on the EDL, transmit audio video data D2A-D2N

obtained by this editing processing to the second AV server

3.

At this point, the second AV server 3 successively cap-
tures edited audio video data D2A-D2N to be supplied
under the control of the system control unit 5, and setting
these 1nto file and stores on the specified address position of
the recording reproducing unit.

Then, the audio video data D2A-D2N stored in the
second AV server 3 are reproduced and expanded at the
required time based on the management information in the
data memory device 6 and transmitted to an external on-air
device (not shown in FIG.) and will be put on the air via said
on-air device under the control of the system control unit 5.

Thus, 1n the news program production broadcasting sys-
tem 1, audio video data D1A-DI1N obtained by collecting
materials can be edited to fit the desired condition and can

be broadcasted at the predetermined time.
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However, according to the news program production
broadcasting system 1 described above, if the contents of
audio video data D1A—D1N obtained by collecting materials
and registered 1n the first AV server 2 can be confirmed by
a good many people and the EDL can be formed by many
more personnel, 1t 1s considered that the efficiency of news
program production work and the quality of news video
obtained by editing can be further improved.

However, according to thus constructed news program
production broadcasting system 1, since the number of
editing devices 4A—4N that can be connected to the first AV
server 2 1s determined by the data transmission capacity of
the first AV server 2, and it was difficult to increase the
number of editing devices 4A—4N systematically.

Furthermore, in the case where such system 1s realized, it
1s considered that editing work can be conducted more
cficiently 1f automatic editing based on the EDL would be
conducted 1n the editing executor. However, according to the
editing executor conceivable at present, EDL must be allo-
cated to the editing executor considering the order of editing
processing and this requires involvement by the operator and
causes a problem in further improving the efficiency of
editing work. Moreover, 1n the case where the EDL 1ncludes
the editing processing such as audio split editing, voice over
editing, or image effect editing (i.c., special effects editing
such as mosaic, page turn and wipe), the operator must
conduct the complicated work such as controlling the audio
video data 1nput to the editing executor, it causes a problem
in further improving the efficiency of the editing work.

Furthermore, as the conventional news program produc-
tion broadcasting system, there 1s a device constructed as
shown 1n FIG. 2. As compared this with the conventional
news program production broadcasting system shown 1n
FIG. 1, reference/reading device 7A—7N are connected to
the output side of the second AV server 3 so that audio video
data D2A-D2N stored 1n the second AV server 3 and the
image based on this can be displayed on the monitor.
Accordingly, the operator, by reading out the audio video
data D2A-D2N before they are transmitted to the on-air
equipment from the second AV server 3 using the reference
reading device 7A—7N and displaying the image based on
this, can confirm visually the edited result of news video
before 1t 1s actually put on the air.

Thus, 1n the news program production broadcasting sys-
tem 1, the audio video data D1A—DI1N obtained by collect-
ing materials can be edited to the desired condition and
broadcasted at the predetermined time.

However, in the news program production broadcasting,
system 1 thus constructed, since said system 1 1s compara-
tively large sized, each device 1s installed in the separate
room, €.2., each editing device 4A—4N 1s 1nstalled m the
editing room, and each reference/reading device 8A—8N 1s
installed 1n the sub-adjustment room separately.

Therefore, 1n the case where the program production stafl
and people working in the related field in the room different
from the sub-adjustment room, such as the program pro-
ducer and the news draft producer desire to refer and read
the edited video, they must go to the sub-adjustment room
as necessitated 1n suspending their works and their working,
eficiency decreases tremendously. Accordingly, in recent
years, 1n order to achieve higher efficiency the demand for
increasing the number of reference and reading devices
S8A-8N and by installing them in the plural number of
rooms, the edited result of video can be confirmed from each
room has been growing.

However, 1n this news program production broadcasting,
system 1, since the number of reference reading devices
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7A-TN that can be connected to the second AV server 3 1s
determined by the transmission capacity of said second AV
server 3, the number of reference reading devices 8A—8N
could not be increased easily before.

Furthermore, as a conventional news program production
broadcasting system, there 1s a device constructed as shown
in FIG. 3. This device 1s different from the device shown 1n
FIG. 1 on the point that an audio booth 11 1s connected to
the input means of the first AV server 2 and a telephone 12
and a tape recorder 13 are connected to the editing device

4N. In order to overlap voice such as narration over audio
video data D1A—-DI1N audio data D11 will be obtained using,
a microphone of the audio booth 11 and this is stored 1n the
AV server 2 as an audio file. This audio file 1s registered in
the data memory device 6 and at the time when editing, it 1s
read out by the editing device 4A—4N and combined with
audio video data D1A-DIN.

Furthermore, speeches to be obtained such as by tele-
phone interview, after being recorded once by the tape
recorder 13 via the telephone 12, will be supplied into
cditing device 4A—4N as external audio input of the editing
device 4A—4N and combined with audio video data

D1A-DIN.

On the field of news production of the broadcasting
station, the reporter prepares the narration draft to overlap to
the audio video data D1A—DIN using the reporter terminal
formed of personal computer. Accordingly, if speech narra-
fion by said narration draft can be entered with said draft
input when entering draft into said reporter terminal, 1t 1s
considered that the editing work can be conducted more
casily.
The object of the present invention 1s to provide a signal
processing device and a signal processing method capable of
improving the efficiency of program production work.

It 1s a further object of the present invention to provide a
signal processing device capable of conducting the editing
work 1n the case of combining the collected materials
formed of video signal and/or audio signal with speeches
more easily.

DISCLOSURE OF THE INVENTION

The present invention has been done considering the
above points and 1s proposing a signal processing device
having simple construction capable of using news materials
immediately and realizing the common use of the file of
news materials to be used 1n each program 1in common.

To obwviate such problems according to the present
invention, we provide the first memory means for memo-
rizing input signals non-compressed or low-compressed, the
seccond memory means for memorizing the input signal
high-compressed, an editing execution order list forming
means for forming the editing execution order list in which
cediting execution order i1s defined based on the high-
compressed signal memorized 1n the second memory means,
and an editing execution order list executing means for
editing the non-compressed or low-compressed signal
memorized 1n the first memory means based on the editing
execution order list formed at the editing execution order list
forming means and transmitting. With this arrangement a
cood many people can confirm the contents of video signals
stored 1n the first and the second memory holding means and
simultaneously, editing execution order list can be produced
by many more stafl, and thereby the signal processing device
capable of improving the efficiency of program production
works can be realized.

Furthermore, a signal processing method according to the
present invention comprises the first step for memorizing the
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signal upon non-compressing or low-compressing the input
signal, as well as high-compressing the input signal, the
second step for forming the editing execution order list in
which editing execution order 1s regulated based on the
high-compressed signal, and the third step for editing the
non-compressed or low-compressed signal based on the
editing execution order list formed at the second step and
outputting. Thus, according to the present invention, as well
as a good many people can confirm the contents of the video
signal, editing execution order list can be formed by many
more stafl, and thus, a signal processing method capable of
improving the efficiency of the program production work
can be realized.

Furthermore, the signal processing device according to
the present mvention comprises the first memory means for
non-compressing or low-compressing the signal entered at
higher speed than the real time and for memorizing, the
second memory means for memorizing the signal entered at
higher speed than the real time upon high compressing, the
editing execution order list forming means capable of form-
ing the editing execution order list in which the editing
execution order 1s defined based on the high compressed
signal memorized 1n the second memory means, and an
editing execution order list executing means for editing the
non-compressed or low-compressed signal memorized in
the first memory means and for outputting it. Thus, accord-
ing to the present invention, as well as video signals to be
entered at high speed can be captured, the contents of video
signals stored 1n the first and the second memory means can
be confirmed by many more staifl, and thus, the editing
execution order list can be formed by more personnel.
Thereby, the signal processing device capable of improving
the efficiency of program production work can be realized.

Furthermore, the signal processing method according to
the present invention comprises the first step for memorizing
the signal entered at higher speed than the real time upon
high compressing as well as memorizing the signal entered
at higher speed than the real time upon non-compressing or
low-compressing, the second step for forming the editing
execution order list to define the editing execution order
based on the high-compressed signal, and the third step for
editing the non-compressed or low-compressed signal
memorized based on the editing execution order list formed
at the second step and for transmitting this. Thus, according,
to the present invention, the video signal to be entered at
higch speed can be captured and a good many people can
confirm the contents of the video signal memorized and the
editing execution order list can be formed by many more
personnel. And thus, the signal processing method capable
of improving the efficiency of the program production work
can be realized.

Furthermore, the signal processing device according to
the present mvention comprises the first memory means for
memorizing the input signal upon non-compressing or low-
compressing said signal, the second memory means for
memorizing the input signal upon high compressing said
signal, the list forming means for forming a list in which
editing execution order 1s regulated based on the high-
compressed signal memorized 1n the second memory means,
the 1mage display means for displaying images based on the
high compressed signal memorized 1n the second memory
means, and the editing means for editing non-compressed or
low-compressed signal memorized 1n the first memory
means based on the list formed by the list forming means;
and the editing means supplies the edited signal to the
second memory means, the second memory means memo-
rizes the edited signal supplied from the editing means, and
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the 1mage display means displays the image based on the
cdited signal memorized in the second memory means.
Thus, the number of image display means which can be
connected to the second memory means can be greatly
increased, and placing the image display means 1n the plural
number of rooms in which program production will be
conducted respectively, and the stafl associated with the
program production 1n that room can confirm the edited
result of news video to be broadcasted actually before it 1s
put on the air 1n his own room, and thus, the signal
processing device capable of improving the efficiency of the

program production work can be realized.

Furthermore, the signal processing method according to
the present invention comprises a memory step for memo-
rizing the input signal high compressed as well as memo-
rizing the signal to be input upon non-compressing or
low-compressing it, a list forming step for forming a list to
regulate the edit execution order base on the high-
compressed signal, an editing step for editing the non-
compressed or low-compressed signal based on the list
formed at the list forming step, and an 1mage display step for
displaying 1mage contained 1n said signal as well as memo-
rizing the signal edited at the editing step. And thus, accord-
ing to the present invention, the plural number of staff
assoclated with the program production can confirm the
edited result of the news video to be actually broadcasted in
his own room before 1t 1s put on air, and thereby the signal
processing method capable of improving the efficiency in

the program production work can be realized.

Furthermore, the signal processing device according to
the present invention comprises the first memory means for
memorizing the signal entered at higher speed than the real
fime upon non-compressing or low-compressing said 1nput
signal, the 1nput buffer means for expanding the signal
entered at higher speed than the real time to the real time, the
seccond memory means for memorizing the signal upon
high-compressing the signal expanded by the mput buifer
means, the editing execution order list forming means for
forming the editing execution order list to define the editing
execution order based on the high-compressed signal memo-
rized by the second memory means, and the editing execu-
tion order list executing means for editing the non-
compressed or low-compressed signal and transmitting said
signal. And thus, according to the present invention, as well
as high speed video signal can be captured, a large number
of people can confirm the contents of video signal memo-
rized 1n the first and the second memory means. And thus,
the editing execution order list can be formed by a great
many people and the editing execution order list can be
produced by many more personnel. Thereby, the signal
processing device capable of improving the efficiency of the

program production work can be realized.

Furthermore, the signal processing method according to
the present invention comprises the first step for memorizing
the signal entered at higher speed than the real time upon
non-compressing or low-compressing, and simultaneously
memorizing the signal entered at higher speed than real time
upon expanding to the real time and high-compressing it, the
second step for forming the editing execution order list to
define the editing execution order i1s defined based on the
high-compressed signal, and the third step for editing the
non-compressed or low-compressed signal memorized
based on the editing execution order list formed at the
second step. Thus, as well as high speed video signal can be
captured, a great many people can confirm the contents of
the video signals memorized based on the high-compressed
video signal memorized and the editing execution order list
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can be produced by many more personnel than before. Thus,
the signal processing method capable of improving the
efficiency of program production work can be realized.

Furthermore, according to the present invention, in the
signal processing device for reading out the signal contain-
ing video signal and/or audio signal from the memory means
in which the signal containing video signal and/or audio
signal are stored as recording materials and editing, a
terminal equipment connected to the control means of the
signal processing device via the network and the combining
means for combing the audio signal collected at the terminal
equipment to video signal and/or audio signal as the editing
material for the signal containing video signal and/or audio
signal are provided. Thus, according to the present
imnvention, since the audio file recorded on the terminal
equipment to be connected via the network 1s combined with
video signal and/or audio signal and 1s synchronized with
the video system, the audio file recorded on the terminal can
be used as the broadcasting material.

Furthermore, according to the present invention, in the
signal processing device for conducting the desired editing
processing upon reading out the signal memorized in the
memory means, the list forming means for forming the list
on which the editing content 1s defined, the editing execution
means for executing the editing processing upon reading out
the desired signal from the memory means based on the list
allocated, and the control means for managing the execution
schedule of the editing processing and for assigning the
formed list to the editing execution device are provided.
With this arrangement, according to the present invention,
the editing processing can be executed without involvement
of the operator as the conventional device and the automatic
editing without the operator can be executed. Accordingly,
the signal processing device capable of conducting the
editing work more efficiently can be realized.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a block diagram showing the construction of a

conventional news program production broadcasting sys-
tem.

FIG. 2 1s a block diagram showing the construction of a
conventional news program production broadcasting sys-
tem.

FIG. 3 1s a block diagram showing a conventional news
program production broadcasting system.

FIG. 4 1s a block diagram showing the construction of a

news program production broadcasting system according to
the embodiment of the present invention.

FIG. 5 1s a conceptual diagram 1illustrating the processing,
of a system control unit.

FIG. 6 1s a conceptual diagram 1illustrating the processing,
of a system control unit.

FIG. 7 1s a block diagram showing the news program
production broadcasting system according to the first
embodiment.

FIG. 8 1s a flow chart showing the editing processing
procedure according to the first embodiment.

FIG. 9 1s a block diagram showing the news program
production broadcasting system according to the 2nd
embodiment.

FIG. 10 1s a flow chart showing the editing processing
procedure according to the 2nd embodiment.

FIG. 11 1s a block diagram showing the news program
production broadcasting system according to the 3rd
embodiment.
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FIG. 12 1s a flow chart showing the editing processing
procedure according to the 3rd embodiment.

FIG. 13 1s a flow chart showing the editing processing,
procedure according to the 3rd embodiment.

FIG. 14 1s a block diagram showing the construction of
input buifer device and clip server.

FIG. 15 1s a conceptual diagram 1lustrating the processing
of the mput buifer device.

FIG. 16 1s a block diagram showing the construction of
daily server and clip server.

FIG. 17 1s a block diagram illustrating the internal con-
struction of the daily server.

FIG. 18 1s a flow chart illustrating the scheduling 1n the
case of executing the A/B roll.

FIG. 19 1s a flow chart illustrating the scheduling 1n the
case ol executing the interruption processing.

FIG. 20 1s a flow chart illustrating the scheduling in the
case where the server output 1s not sufficient.

FIG. 21 1s a block diagram showing the construction of
the EDL execution device according to the 3rd embodiment.

FIG. 22 1s a block diagram showing one embodiment of
the news program production broadcasting system accord-
ing to the present invention.

FIG. 23 1s a schematic diagram 1llustrating various types
of processings to be controlled by the system control unit.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

An embodiment of the present invention will be described
in detail with reference to the accompanying drawings.

(1) Construction of News Program Production Broadcasting
System

FIG. 4 generally shows a news program production
broadcasting system 20 and this system 1s comprised of an
off-line EDL forming system 22 for forming EDL (edit
decision list; a list on which the editing execution order is
defined), an on-air list forming system 23 for forming a list
on which the transmission time of each audio video data
edited i1s defined (hereinafter referred to as on-air list) and
news drafts and the order of usage of said news drafts, an
on-line edit transmission system 24 for executing the editing
processing based on the EDL formed at the off-line EDL
forming system 22, an archive 25 for storing the necessary
audio video data, and a system control unit 26 for controlling
overall news program production broadcasting system 20);
and these off-line EDL forming system 22, on-air list form-
ing system, on-line edit transmission system 24, archive 25
and system control unit 26 are connected via LAN (local
area network) 27.

In this news program production broadcasting system 20,
data D10 containing audio and/or video data transmitted via
the transmission circuit from the field of collecting materials
or satellite communications circuit, or reproduced from the
material tape by the video tape recorder (hereinafter referred
to as AV data) will be supplied through multiple channels
and entered i1nto a daily server 30 of the on-line edit
fransmission system 24 and an 1nput buifer device 31 of the
off-line EDL forming system 22. In the following
explanations, suppose that each AV data D10 will be sup-
plied under the condition non-compressed or low com-
pressed (e.g., MPEG (Moving Picture Experts Group) 2
4:2:2P@ML (ITU-R recommendations).

The daily server 30 1s mainly comprised of a recording,
reproducing unit for recording and reproducing the AV data
D10 onto the non-linear accessible recording medium
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formed of an array of HDD and a compression expanding
unit represented by MPEG2, and high speed data input/
output 1s possible and it simultaneously captures AV data
D10 designated from among multiple AV data D10 to be
supplied under the control of the system control unit 26 and
setting them 1nto file, stores on the address position desig-
nated 1n the recording reproducing unit. The AV data D10 to
be entered 1nto the daily server 30 1s actually multiple inputs,
however, 1n order to simplify the explanation, FIG. 4 shows
the case of one mput. Of course we see no harm 1n one nput.

On the other hand, the input buffer device 31 successively
captures AV data D10 of the same system as the daily server
30 from among each AV data D10 to be supplied. And 1n the
case where this captured AV data 10 1s high speed data, the
input butfer device 31, as well as time-dividing into multiple
channels, expands each channel of AV data D10 to real time
respectively, and transmits the resulting AV data D11 of each
channel to an encoder unit 32 respectively. Moreover, 1n the
case where the captured AV data D10 1s the real time speed
data, transmits said AV data D10 to the encoder unit 32 as
it 1s.

The encoder unit 32 successively captures each AV data
D11 (or D10) to be supplied and high compression encodes
these with the prescribed compression system such as JPEG
(Joint Photographic Experts Group) system in order that the
fransmission rate becomes approximately 2 (Mbps) and
transmits the resulting high compression coded data D12 to
the clip server 33.

The clip server 33 has approximately the same construc-
tion as that of the daily server 30 and comprises a recording
reproducing unit for conducting the recording/reproduction
of the high compression coded data D12 to the non-linear
accessible recording medium formed of an array of HDD,
and successively captures mput high compression coded
data D12 under the control of the system control unit 26 and
sets them 1nto file and stores on the address position desig-
nated in the recording/reproduction unit.

Then, each file data (high compression coded data D12)
stored 1n the clip server 33 can be read out 1n utilizing the
plural number of EDL forming devices 34A—34N connected
to the clip server 33 respectively.

In practice, when forming the EDL, 1f the command to
read out the desired file 1s entered by the operator, each EDL
forming device 34A—34N accesses to the system control unit
26 successively through the clip server 33 and the LAN 27,
and by controlling the clip server 33 via said system control
unit 26, makes the high compression coded data D12 of the
f1le corresponding to the clip server 33 read out successively.

Furthermore, EDL forming devices 34 A—34N decode the
high compression coded data D20 read out from the clip
server 33 and display the resulting 1mage based on the AV
data on the monitor.

At this point, the operator controls the clip server 33 via
EDL forming devices 34A—34N and can make the clip
server 33 to execute the desired operation (such as play,
rewind or fast forward), and moreover, at this point, the
operator can form the EDL by entering various kinds of
information required for editing such as 1n-points and out-
points by visually confirming images displayed on the
monitor of said EDL forming devices 34A—34N.

Furthermore, the EDL forming devices 34 A—34N read out
the corresponding high compression coded data D20 from
the clip server 33 based on the EDL formed and decode this,
and can edit the resulting AV data based on the EDL and can
display the edited result on the monitor, and thus the
operator can coniirm the edited result formed based on the

EDL.
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Then, the EDL data formed at the EDL forming devices
34A-34N (hereinafter referred to as EDL data) will be
transmitted to the system control unit 26 from said EDL
forming device 34A-34N successively through the clip
server 33 and the LAN 27 and registered as database in the
external memory device 35 under the control of said system
control unit 26.

On the other hand, the on-air list forming system 23 is
comprised of an external memory device 37 in which
various kinds of data such as on-air list are memorized and
which 1s used as a database, a database management device
36 for managing the data memorized in the external memory
device 37, and the plural number of personal computers
39A-3IN connected respectively via the database manage-
ment device 36 and the network 38, and the on-air list and
the draft of each news 1tem 1n each news program to be read
by the announcer can be formed using these personal
computers 39A—-39N.

Then, each data of thus formed on-air list and draft will
be registered as database 1n the external memory device 37
under the control of the database management device 36 and
the data of on-air list (hereinafter referred to as on-air list
data) will be supplied to the system control unit 26 via the
LLAN 27 and registered as a dababase 1n the external memory
device 335.

Then, the system control unit 26 controls the on-line edit
transmission system based on the EDL data and the on-air
list data registered 1 the external memory device 35.

More specifically, the system control unit 26 constantly
monitors the operating condition of the EDL executors
40A—40N comprised of the plural number of editing devices
thereof connected to the daily server 30 of the on-line editing
transmission system 24, and when one of the EDL executors
40A—40N terminates the editing processing, reads out the
EDL data memorized in the external memory device 35 with
priority to the earlier on air based on the on-air list data and
transmits this to the EDL executors 40A—40C via the LAN
27.

EDL executors 40A—40N control the daily server 30
based on the EDL data to be supplied from the system
control unit 26 and let said daily server 30 to read out the
necessary AV data D10 successively from among non-
compressed or low compressed AV data D10 stored 1n said
daily server 30. Moreover, 1n the case where this AV data
D10 1s low compressed, the EDL execution devices
40A—40N, after decoding this, edite this AV data D10 to the
condition specified based on the EDL data supplied and
transmits the resultant AV data D13A-D13C to the on-air
server 41 respectively.

In this connection, a manually operating editing device 42
1s connected to the daily server 30, and the operator can read
out the AV data D10 stored 1n the daily server 30 using said
editing device 42 and can edit this AV data D10. And the
resultant edited AV data D13D will be transmitted to the
on-air server 41.

The on-air server 41 comprises a recording/reproduction
unit for recording or reproducing the edited AV data
D13A-D13D on the non-linear accessible recording
medium such as HDD and MO, and 1t successively captures
AV data D13A-D13D entered under the control of the
system control unit 26 and after setting these into file, stores
on the address position specified of the recording medium.

Then, the transmission time of each file data (edited AV
data D13A-D13D) stored in this on-air server 41 will be
controlled by the on-air terminal 49 connected to the LAN
27 based on the on-air data stored in the external memory
device 35, and when the specified time comes, 1t 1s read out
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from the on-air server 41 under the control of the system
control unit 26 and transmitted to the on-air device of the
later stage (not shown in FIG.) and video material and audio
material to be put on the air in the news program will be
transmitted.

Accordingly, 1n this news program production broadcast-
ing system 20, the editing processing 1s executed using the
AV data D10 non-compressed or low compressed in the on
line editing ransmission system 24 based on the EDL formed
in the off-line EDL forming system 22, and the resultant AV
data D13A-D13D can be transmitted to the on-air device
based on the on-air list, and thus, the news audio and video
edited to the specified condition can be put on the air at the
speciflied time.

In addition to the above, 1 the case of this news program
production broadcasting system 20, a near line server 43
having the recording/reproducing unit for recording and/or
reproducing AV data on the recording medium, which 1s
inexpensive but having large memory capacity, such as MO
(management optical) changer and cassette automatic
changer are provided, and under the control of the system
control unit 26, AV data D10, D13A-D13D stored in the
daily server 30 and the on-air server 41 will be transmitted
to the near-line server 30, and these can be stored in said
near-line server 43.

Furthermore, the AV data D10, D13A-D13D stored 1n the
near-line server 43 can be transmitted to the daily server 30
under the control of the system control unit 26 and stored in
said daily server 30, and thus, the memory capacity of the
input stage of the on-line edit transmission system 24 can be
increased without increasing the memory capacity of the
daily server 30 having the plural number of expensive and
non-linear accessible recording media.

Moreover, the near-line server 43 1s connected to a
cassette automatic changer 44 in the archive 25 via the
prescribed interface such as SCSI (small computer system
interface), and under the control of the system control unit
25 1t transmits AV data D10, D13A-D13D 1n the near-line
server 43 to the cassette automatic changer 44 1n the archive
25 and can record said AV data D10, D13A-D13D on the
prescribed recording medium such as magnetic tape via this
cassette automatic changer 44. Thus, 1n this news program
production broadcasting system 20, the necessary AV data
can be stored as the material.

At this point, various management data regarding the
contents of AV data D10, D13A-D13D will be supplied mnto
the database management device 45 provided in the archive
25 from the system control unit 26 via the LAN 27. And
these various management data will be given to the external
memory device 46 and stored as database under the control
of the database management device 485.

Furthermore, at this point, under the control of the system
control unit 26, draft data corresponding to the AV data can
be transmitted to the database management device 435 of the
archive 25 from the database management device 36 of the
on-air list forming system 23 via the LAN 27, and this draft
data can be registered on the database i1n the external
memory device 46 under the control of the database man-
agement device 435.

Furthermore, the AV data D10, D13A-D13D recorded on
the recording medium such as magnetic tape stored in the
archive 25 will be reproduced by the cassette automatic
changer 44 and can be transmitted to the mnput butfer device
31 of the off-line EDL forming system 22 and the daily
server 30 of the on-line editing transmission system 24, and
thereby, the AV data D10, D13A-D13D stored can be used

again for editing.
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In the case of this news program production broadcasting,
system 20, a filing terminal 47 1s connected to the LAN 27,
and the specification of AV data D10 to be entered into the
input buffer device 31 and the daily server 30, the 1nput of
file name of said AV data D10 specified, and the confirma-
tion of contents of the AV data D10 stored 1n the daily server
30 can be conducted using said filing terminal 47.

Moreover, 1n the case of this news program production
broadcasting system 20, an EDL preview terminal 48 1s also
connected to the LAN 27, and using this EDL preview
terminal 48 the EDL data stored in the external memory
device 35 can be read out, and making any one of EDL
executors 40A—40C to execute the editing based on said
EDL data, the execution result (AV data edited based on the

EDL data) can be displayed on the monitor (not shown in
FIG.) connected to the EDL executors 40A—40C as the
image and character data and the edited audio data can be

transmitted from the speaker.

Furthermore, 1n the case of this news program production
broadcasting system 20, the desired file data stored in the
on-air server 41 (edited AV data D13A-D13D) can be read
out using the on-air terminal 49 and audio and video based
on said file data can be put out from a monitor and speaker
connected to the on-air server 41, and thus, the operator can
confirm the edited news video to be actually broadcasted
before 1t 1s put on arir.

(2) Processing of System Control Unit 26

In the case of this news program production broadcasting,
system 20, various kinds of processings described above are
all conducted under the control of the system control unit 26.

In practice, as shown in FIG. 5(A), when the registration
request of AV data 1s given from the filing terminal 47 by the
operator, the system control unit 26, by giving the recording
request to the mput butfer device 31, the control unit 33A of
the clip server 33, and the control unit 30A of the daily
server 30, determines whether these mput buifer device 31,
clip server 33 and daily server 30 are in the state capable of
capturing the AV data or not (1.e., if space is available in
memory capacity and input/output port).

Then, upon receiving the permission from the mnput buffer
device 31, the clip server 33 and the daily server 30, the
system control unit 26 gives the recording permission to the
filing terminal 47.

Moreover, when the AV data recording command 1s given
from the filing terminal 47, the system control unit 26 gives
the recording command to the input buffer device 31 and this
AV data D10 will be captured.

Furthermore, at this point, the system control unit 26,
orving the recording request to the control unit 30A of the
daily server 30, the AV data D10 specified will be succes-
sively recorded 1n the recording reproduction unit 30B of
said daily server 30, and simultaneously by giving the
recording command to the control unit 33A of the clip server
33, the high compression coded data D12 to be supplied
from the encoder 32 will be recorded 1n the recording
reproduction unit 33B of the clip server 33.

Furthermore, when the notification to stop recording 1s
ogrven from the control unit 30A of the daily server 30 and
the control unit 33A of the clip server 33, the system control
unit 26 terminates a series ol processings.

Furthermore, as shown in FIG. 5(B), when a reproduction
request of the file stored in the recording/reproduction unit
30B of the daily server 30 1s given from the filing terminal
47, the system control unit 26, by giving the reproduction
request to the control unit 30A of the daily server 30,
determines whether the daily server 30 1s 1n a reproducible
state or not, and if an atfirmative result 1s obtained, 1t gives
the reproduction permission to the filing terminal 47.
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And then, when the reproduction request of the file 1s
ogrven from the filing terminal 47, the system control unit 26,
by g1ving the reproduction request of said file to the control
unit 30A of the daily server 30, makes 1t to read out the AV
data D10 of said file from the recording/reproduction unit
30B of the daily server 30 under the control of the control
unit 30A, and by giving this to the daily server 30 and the
monitor 50, makes it display the image based on said AV
data D10.

On the other hand, as shown in FIG. §(C), when a reading
request of the file stored in the recording/reproduction unit
33B of the clip server 33 1s given from the EDL forming
devices 39A-39N, the system conftrol unit 26 confirms
whether the clip server 33 1s 1n a reproducible state or not by
orving the reading request to the control unit 33A of the clip
server 33 and 1if an affirmative result 1s obtained, 1t gives the
reading permission to the corresponding EDL forming
device 39A-39N.

Then, when the reading command of the file 1s given from
the EDL forming devices 39A—39N, the system control unit
26, by giving the reproduction command of that file to the
control unit 33A of the clip server 33, the high compression
coded data D20 of the corresponding file will be read out
from the recording reproducing unit 33B of the clip server
33 and sent out to the corresponding EDL forming device
39A-39N.

Moreover, the system control unit 26 conducts the similar
operation to that of the above whenever the reading com-
mand of the file 1s given from the EDL forming device
39A—-39N, and the image based on the high compression
coded data D20 of the file specified will be displayed on the
monitor.

Furthermore, when the EDL registration command and
that EDL data are given from the EDL forming devices
J9A-39N afterwards as shown in FIG. 6(A), the system
control unit 26 stores this 1n the external memory device 385.

Furthermore, as described above, the system control unit
26 constantly monitors the operating condition of each EDL
executors 40A—40C and 1f there occurs space 1n either one
of EDL executors 40A—40C, as shown 1n FIG. 6(B), reading
out the EDL data from the external memory device 30,
outputs this to the EDL executors 40A—40C.

Moreover, when the reproduction request of the AV data
D10 necessary for editing 1s given from the EDL executors
40A—40C, the system control unit 26, as well as confirming
whether said daily server 30 1s in a reproducible state or not
by giving the reproduction request to the control unit 30A of
the daily server 30, determines whether the on-air server 41
1s 1n a data recordable state or not by giving the recording
request to the control unit 41 A of the on air server 41.

And then, the system control unit 26, receiving a permis-
sion from the control unit 30A of the daily server 30 and the
control unit 41A of the on air server 41, by giving the
reproduction command of the AV data D10 speciified to the
control unit 30A of the daily server 30, makes that AV data
be read out from the recording/reproduction unit 30B of said
daily server 30 and outputted to the corresponding EDL
executors 40A—40C.

Furthermore, at this point, the system control unit 26, by

orving the recording command to the control unit 41 A of the
on-air server 41, and makes the edited AV data D13A-D13C

to be outputted from the EDL executors 40A—40C be
registered successively on the recording/reproduction unit
41B of said on-air server 41.

On the other hand, as shown in FIG. 6(C), when the
reproduction request of the file stored in the recording
reproducing unit 41B of the on air server 41 1s given from
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the on air terminal 49, the system control unit 26, by giving
the reproduction request to the control unit 41 A of the on air
server 41, determines whether said on-air server 41 1s 1n a
data reproducible state or not, and if an affirmative result 1s
obtained, gives the reproduction permission to the on-air
terminal 49.

Then afterwards, when the reproduction command of the
prescribed file 1s given from the on-air terminal 49, the
system control unit 26, by giving the reproduction command
of the specified file to the control unit 41A of the on-air
server 41, makes it to read out the AV data D13A-D13D of
that file from the recording reproduction unit 41B of said on
air server 41 and to output this to the monitor 51 connected
to said on air server 41. Thus, system control unit 26 can
display the 1image based on the AV data D13A-D13D of the
file specified on the monitor 51.

Furthermore, as shown in FIG. 6(D), when the on air
request of the fixed file 1s given based on the on air list from
the on-air terminal 49, the system control unit 26, by giving
the on air request of said file to the control unit 41A of the
on air server 41, makes the AV data D13A-D13D of that file
read out from the recording/reproduction unit 41B of the on
air server 41 under the control of said control unit 41A and
transmitted to the on air device. Moreover, the system
control unit 26, when the completion notice 1s given from
the control-unit 41A of the on-air server 41 and then,
terminates the on-air processing of that file.

(3) Operation of the Present Embodiment

According to the construction described above, this news
program production broadcasting system 20, as well as
storing non-compressed or low compressed AV data D10 to
be supplied 1n the daily server 30, after high compression
coding said AV data D10, stores this in the clip server 33.

Then, this high compression coded AV data D10 (high
compression coded data D12) stored in the clip server 33
will be read out by the EDL forming device 34A—34N and
can be decoded, and 1mages based on the decoded AV data
D10 can be monitor displayed on the EDL forming device
34A-34N. Also, the operator can form the EDL using the
EDL forming device 34 A—34N based on the 1mage monitor
displayed.

And then, the EDL executors 40A—40N execute the
editing processing using the non-compressed or low com-
pressed AV data D10 stored 1n the daily server 30 based on
the EDL data formed, and the resulting AV data
D13A-D13C will be registered 1in the on-air server 41 and
reproduced at the time specified and transmitted.

Here, 1n the case of this news program production broad-
casting system 20, since the AV data D10 to be stored 1n the
clip server 33 1s the high compression coded data as
described above, it can be read out at higher speed than the
case of reading out the non-compressed or low compressed
AV data. Because of this, i this news program production
broadcasting system 20, more EDL forming devices
34A—-34N can-be connected to the clip server 33.

Accordingly, 1n this news program production broadcast-
ing system 20, if comparisons are made with the conven-
fional news program production broadcasting system 1
described above in FIG. 1, 1n the case where the first AV
server 2 (FIG. 1) and the clip server 33 (FIG. 4) have the
same data transmission capacity, more EDL forming devices
34A-34K can be connected to the clip server 33 than the
number of editing devices 4A—4N (FIG. 1) that can be
connected to the first AV server 2.

As a result, 1n this news program production broadcasting
system 20, many more personnel can confirm the contents of
AV data D10 obtained by collecting materials and registered
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in the clip server 33 and the daily server 30, and the EDL can
be formed by many more personnel. Moreover, 1n this news
program production broadcasting system 20, the number of
EDL forming devices 34A—34N can be increased 1mexpen-
sively and easily as compared with the case of editing
devices 4A—4N of the conventional news program produc-
tion broadcasting system 1 (FIG. 1), this news program
production broadcasting system 20 has the advantage over
the conventional device 1in expandability.

According to the foregoing construction, since the non-
compressed or low compressed AV data D10 to be supplied
1s stored by the daily server 30, and said AV data D10 1s high
compression coded and stored in the clip server 33, the EDL
will be formed by the EDL forming devices 34A—34N based

on the high compression coded AV data (high compression
coded data D12) stored in the clip server 33 and the editing

processing will be conducted by the EDL executors
40A—40C using the AV data D10 stored in the daily server

30 based on the EDL obtained, the EDL can be formed by
many more personnel and thus, the news program produc-
fion system capable of improving the efficiency of the
program production work can be realized.

(4) Other Embodiment

The embodiment described above has dealt with the case
of applying the daily server 30 formed of AV server com-
prising the recording reproduction unit 30B (FIG. §) formed
of an array of discs as the first memory holding means for
memorizing the non-compressed or low compressed AV data
D10 to be supplied. However, the present invention 1s not
only limited to this but also various other memory means can
be applied.

Furthermore, the embodiment described above has dealt
with the case of applying the clip server 33 formed of AV
server having the input buffer device 31, the encoder unit 32
and the recording reproduction unit 33B (FIG. 5) formed of
disc arrays and not having the data compression/expanding
unit as the second memory holding means for high com-
pressing and memorizing the AV data D10 to be supplied.
However, the present invention 1s not only limited to this but
also such as one AV server having the data compression
expanding function may be used, and as the construction of
the second memory holding means various other construc-
tions can be applied.

Furthermore, the embodiment described above has dealt
with the case of applying EDL forming devices 34A—34N
comprised of personal computers as the editing execution
order list forming means which 1s capable of forming the
EDL based on the high compressed AV data D10 (high
compression coded data D20) memorized in the clip server
33. However, the present invention 1s not only limited to this
but also the EDL forming device having various other
constructions can be applied.

Furthermore, the embodiment described above has dealt
with the case of forming the editing execution order list
executing means for editing the non-compressed or low
compressed AV data D10 memorized in the daily server 30
based on the EDL formed in the EDL forming devices
34A—34N by the system control unit 26 for controlling the
overall news program production broadcasting system 20
and the plural number of EDL executors 40A—40C.
However, the present invention 1s not only limited to this but
also the control unit for controlling the operating condition
of EDL executors 40A—40C based on the EDL formed may
be provided separately from the system control unit 26, and
as the construction of the editing execution order list execut-
Ing means, various other constructions can be applied.

Furthermore, the embodiment described above has dealt
with the case of applying the present invention to the news
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program production broadcasting system 20. However, the
present 1mnvention 1s not only limited to this but also 1t 1s
applicable to other various signal processing devices for

editing the mput video signal.
(5) Audio Video Editing Processing

(5-1) The First Embodiment

FIG. 1, in which the corresponding parts of FIG. 4 are
orven the same reference numerals, shows the news program
production system 60 which is capable of combining audio
data D60 such as speech narration into AV data D10 and this
system conducts audio editing according to the processing
procedure shown in FIG. 8.

More specifically, at the step SP11 of FIG. 8, the reporter
enters audio information such as telephone interview into
the EDL forming devices 34A—34N by a modem 61 con-
nected to the EDL forming devices 34A—34N formed of
personal computers. Then, at the step SP12, the reporter
enters audio i1nformation such as narration by using a
microphone 66.

The audio information thus entered into EDL forming
devices 34A-34N will be edited at the step SP13 by the
reporter and registered on the external memory device
formed of such as hard disc device (HDD) added to said
EDL forming devices 34A—34N as an audio file.

Furthermore, at the step SP14, the EDL forming devices
34 A-34N registers the audio file accessing to the database in
the external memory device 35 provided in the system
control unit (host computer) 26 and outputs the audio file
fransmission request to the system control unit 26. At this
point, at the step SP135, the system control unit 26 controls
the switch circuit provided on the input terminal of the daily
server 30 and conducts the recording preparation of the
audio data D60 onto the daily server 30 by obtaining the arca
and recording port of the daily server 30. And when said
preparation 1s complete, the system control unit 26 informs
the completion of said preparation to the EDL forming
devices 34 A—34N.

Then, at the step SP16, the EDL forming devices
34 A—-34N reproduce the audio file and the reproduced audio
data D60 will be recorded 1n the recording area specified 1n
the daily server 30 via the switch circuit of the daily server
30. At this point, the audio data D60, after being high
compressed via an input buffer 31 and an encoder 32 of the
off-line EDL forming system 22, will be also recorded 1n the
clip server 33. Thus, the same audio data D60 will be
corresponded between the off-line EDL forming system 22
and the on-line EDL execution transmission system 24 and
recorded on both systems, and the EDL data can be formed
by confirming the contents of said recorded data at the
off-line EDL forming system 22.

At the step SP18 of FIG. 8, the EDL executor 40A—40C,
accessing to the audio video file 1n the daily server 30, edit
this based on the EDL data formed at the on-line EDL
forming system 22. At the step SP19, when the editing by
said EDL executors 40A—40C 1s complete, said EDL execu-
tors 40A—40C access to the database 1n the external memory
device 35 and register the edited file and output the transfer
request to the system control unit 26.

Then, at the step SP20, the system control unit 26 con-
ducts the recording preparation by obtaining the areca and
recording port of the on-air server 41, and when said
preparation 1s completed, informs said completion to the
EDL executors 40A—40C. Upon receiving this notice, the
EDL executors 40A—40C reproduce the audio file at the step
SP21 and record the edited file on the on-air server 41.

According to the foregoing construction, the news pro-
gram production broadcasting system 60 (FIG. 7) in which
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the audio file formed at the EDL forming devices 34 A—34N
comprised of personal computer provided as the reporter
terminal 1s combined with 1images and 1s utilized for the
purpose ol broadcasting. Moreover, the telephone audio
information recorded via the modem 61 at said EDL forming
devices 34 A—34N 1s combined with images and utilized for
the broadcasting.

Thus, according to the foregoing construction, 1t becomes
unnecessary to provide an audio booth and telephone speech
recording equipment which were provided in the conven-
tional device aside from the reporter terminal, and the
construction of the news program production system 60 can
be simplified.

Furthermore, since audio information exists in the news
program production broadcasting system 60 as the computer
file, 1ts transmission to the other system via the network can
be made casy.

(5-2) The Second Embodiment

FIG. 9 1n which the corresponding parts of FIG. 7 are
orven the same reference numerals, shows the news program
production broadcasting system 70 capable of combining the
audio data D60 such as audio narration with the AV data D10
and conducts audio editing according to the processing
procedue shown in FIG. 10.

More specifically, at the step SP31 in FIG. 10, the reporter
supplies audio information such as telephone interview into
EDL forming devices 34A—34N by means of a modem 61
connected to the EDL forming devices 34 A—34N comprised
of personal computers. And at the step SP32, he enters audio
information such as narration using a microphone 66.

The audio information thus entered into the EDL forming
device 66 will be edited by the reporter on said EDL forming
devices 34A—34N at the step SP33, and registered as audio
file 1n the external memory device formed of a hard disc
device added to said EDL forming devices 34 A—34N.

Moreover, at the step SP34, the EDL forming devices
34A—34N, accessing to the database 1n the external memory
device 35 provided in the system control unit (host
computer) 26, register the audio file and output the audio file
transfer request to the system control unit 26. At this point,
at the step SP35, the system control unit 26 controls the
switch circuit provided on the mnput terminal of the daily
server 30, and by securing the area and the recording port of
the daily server 30, conducts the recording preparation of
audio data D60 to said daily server 30. When this prepara-
fion 1s completed, the system control unit 26 imnforms the
completion of said preparation to the EDL forming devices
34A—34N.

Thus, at the step SP36, the EDL forming devices
34A—-34N transmit the audio file as data via the network, and
the audio data D60 transmitted will be recorded on the
recording area specified 1n the server 30D via the recording/
reproduction unit 30B (FIG. 9) of the daily server 30 at the
step SP37.

In this connection, 1n the case of registering the audio file
on the database 1n the external memory device 35 of the
system control unit 26, the audio data D60 will be also
recorded on the clip server 33 of the off-line EDL forming
system 22 via the network. Thus, the same audio data D60
1s corresponded both 1n the off-line EDL forming system 22
and the on-line EDL execution output system 24 and
recorded, and at the off-line EDL forming system 22, the
EDL data will be formed by 1ts contents are being confirmed.

At the step SP38 1in FIG. 10, the EDL executors 40A—40C,
accessing to the audio video file of the server 30D 1n the
daily server 30 based on the EDL data formed 1n the on-line
EDL forming system 22, edit this audio video file. At the
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step SP39, when the editing by said EDL executors
40A40C 1s terminated, said EDL executors 40A—40C
access to the database 1n the external memory device 35 and
register edited file and outputs the transfer request to the
system control unit 26.

With this arrangement, at the step SP40, the system
control unit 26 conducts the recording preparation by secur-
ing the area and recording port of the on-air server 41, and
when the preparation 1s completed, informs the completion
of said preparation to the EDL executors 40A—40C. Upon
receiving this notice, the EDL executors 40A—40C repro-
duce the audio file at the step SP41 and record the edited file
on the on-air server 41.

According to the foregoing construction, 1 the news
program production broadcasting system 60 (FIG. 7), the
audio file formed at the EDL forming devices 34A—34N
comprised of personal computers will be combined with
images and used for broadcasting. Also, the telephone audio
information stored at the EDL forming devices 34 A—34N via
the modem 61 will be combined with 1images and used for
the purpose of broadcasting.

Thus, according to the foregoing construction, 1t becomes
unnucessary to provide the audio booth and telephone voice
recording equipment 1n addition to the reporter terminal of
the conventional device and the construction of the news
program production broadcasting system 70 can be simpli-
fied.

Moreover, since the audio mmformation exists as the com-
puter file 1n the news program production broadcasting
system 60, 1t can be transferred to the other system via the
network easily.

(5-3) The Third Embodiment

FIG. 11, 1n which the corresponding parts of FIG. 4 are
orven the same reference numerals, shows a news program
production broadcasting system 80 which 1s capable of
combining audio data D60 such as audio narration into the
AV data D10, and the audio data entered via a modem 61 or
a microphone 66 1n the EDL forming devices 34A—34N 1nto
the EDL executors 8OA-80C as audio file data and com-
bined with the AV data D10 here.

FIG. 21 shows the detailed construction of EDL executors
S0A-80C, and the audio file data entered via the network 27
will be converted to audio signal at the audio file reproduc-
tion device 82 and transmitted to the switch circuit 83. The
switch circuit 83 selects each audio signal DAUA and
DAUB of audio video signal D10A and D10B to be sent out
from the daily server 30 and audio signal DAU2 reproduced
at the audio file reproduction device 82 and outputs to the
audio processor 84. The audio processor 84 mixes the output
audio signal of the switch circuit 83 and outputs this to the
synchronizing reproduction device 86.

On the other hand, each video signal DVDA and DVDB
of audio video signal D10 to be sent out from the daily server
30 will be supplied to the video processor 85 respectively
and after being edited transmitted to the synchronizing
reproduction device 86. The synchronizing reproduction
device 86 synchronizes and reproduces video and audio and
outputs these to the bufier 87. The buifer 87 outputs the 1input
edited audio video signal to the on-air server 41 as the edited
data D13A-D13N.

Thus constructed news program production broadcasting
system 80 conducts the audio editing according to the
processing procedure shown in FIG. 12 and FIG. 13.

More specifically, at the step SP51 1n FIG. 12, the reporter
enters audio information such as telephone interview into
the EDL forming device 34A—34N by means of modem 61

connected to the EDL forming devices 34 A—34N comprised
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of personal computer. And at the step SP52, he enters the
audio information such as narration using the microphone

66.
The audio information thus entered into the EDL forming

devices 34A—34N will be edited by the reporter on said EDL
forming devices 34A—34N at the step SP33 and registered

on the external memory devices 34a—34n formed of hard
discs (HDD) as the audio file.

Furthermore, at the step SP54, the EDL forming devices
34A—34N, accessing to the database in the external memory
device 35 provided in the system control unit(host
computer) 26, registers audio file. At this point, the audio file
1s transferred from the external memory devices 34a—34n of
the EDL forming devices 34A—34N to the external memory
device 35 of the system control unit 26 and simultaneously
transmitted to the clip server 33.

Then, at the step SP3§5, the EDL executors 80A-80C
access to the database of the external memory device 35

based on the EDL data and detect and select the audio/video
material to be edited. The system control unit 26 secures the
material file and server port so that the material selected at
the step SP535 can be accessed from the EDL executors
SOA-80C. Thus, at the step SP57, the EDL executors
8OA-80C accessing to the database in the external memory
device 35, detects and selects the audio file such as narration
and telephone voices.

At the step SP38, the audio file selected 1s transmitted to
the EDL executors 80A-80C from the external memory
device 35 via the network 27 as the audio file data. The audio
file data transmitted 1s converted to audio signal DAU2 by
the audio file reproduction device 82 of the EDL executors
SOA-80C at the step SP59. At the step SP60, this audio
signal 1s transmitted to the switch circuit 83 and being
switched to audio signal DAUA and DAUB sent out from
the daily server 30, transmitted to the audio processor 84.

At the step SP61, the audio processor 84 mixes multiple
audio signal and outputs this to the synchronizing reproduc-
tion device 86. At the step SP62, video signal DVDA and
DVDB sent out from the daily server 30 will be transmatted
to the synchronizing reproduction device 86 via the video
processor 85.

Thus, at the step SP63, the synchronizing reproduction
device 86 synchronizes and reproduces audio and video and
transmits this to the buifer 87. With this arrangement, when
the editing at the EDL executors 80A-80C 1s completed, at
the step SP64, the EDL executors 80A-80C access to the
database 1n the external memory device 35 and register the
cdited file and output the transfer request to the system
control unit 26.

Thus, at the step SP6S, the system control unit 26 secures
the area and recording port of the on-air server 41 and
conducts the recording preparation. When the recording
preparation 1s completed, the system control unit 26 informs
the completion of preparation to the EDL executors
SO0A-80C.

Accordingly, at the step SP66, the EDL executors
S80A-80C by sending out the edited AV data D13A-D13C to
the on-air server 41, the edited file 1s recorded 1n the on-air
server 41.

According to the foregoing construction, in the news
program production broadcasting system 60 (FIG. 7), the
audio file formed by the EDL forming devices 34A—34N
comprised of personal computers provided as the reporter
terminal will be combined with 1images and utilized for the
purpose of broadcasting. Moreover, the telephone audio
information recorded via the modem 61 at the EDL forming
devices 34A—34N will be combined with 1mages and uti-
lized for the purpose of broadcasting.
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Thus, according to the foregoing construction, it becomes
unnecessary to provide an audio booth and a telephone voice
recording equipment which were necessary 1n the conven-
fional device in addition to the reporter terminal, and the
construction of the news program production broadcasting
system 80 can be simplified.

Furthermore, since the audio information exists as com-
puter file 1n the news program production broadcasting
system 60, information can be transmitted easily to the other
system via the network.

Moreover, since the audio file formed 1n the EDL forming
devices 34A-34N 1s transmitted to the EDL executors

S80A—80C, it becomes unnecessary to record the audio file 1n
the daily server 30 and thus, the capacity of the daily server
30 can be used for recording the other material.

Similarly, by transmitting the audio file to the EDL
executors 80A-80C, the server port of the daily server 30
can be used for other purposes.

(5-4) Other Embodiment
Furthermore, the first—the third embodiments described

above have dealt with the case of recording the audio {ile
formed 1n the EDL forming devices 34A—34N on the clip
server 33. However, the present invention 1s not only limited
to this but also the audio file may be recorded on each
external memory device (hard disc) 34a—34n of the EDL
forming devices 34 A—34N.

Furthermore, the first—the third embodiments described
above have dealt with the case of applying the present
invention to the news program production broadcasting
system 20 (60, 70, 80) comprising the off-line EDL forming
system 22 for recording the AV data D10 upon high com-
pressing 1t, and the on-line EDL execution output. system 24
for recording the non-compressed or low compressed AV
data D10 as 1t 1s. However, the present invention 1s not only
limited to this but also such as the editing device equipped
with only the on-line EDL execution output system 24 may
be used. In short, any device which inputs the audio signal
by the reporter terminal (EDL forming device) and uses the
signal as the editing material may be used.

(6) Construction of Input Buffer Device 31 and Clip Server
33

The 1nput buffer 31 1s constructed as shown i FIG. 14
connecting to a speed judging circuit 50, a buffer memory
51, a demultiplexer 52, and plural number of decoders
S3A-53N, a CPU 54 and an interface circuit 55 via a bus 56.

The CPU 54 1s connected to the system control unit 26
successively through the mterface circuit 55 and the LAN 27
and able to receive and transmit various kinds of information
between the system control unit 26 via the interface circuit
55 and the LAN 27.

In this case, the speed judging circuit 50 judges whether
the mnput AV data D10 1s real time speed or high speed, and
if said AV data D10 1s real time, the speed judging circuit 50
outputs this to the prescribed encoder 32N 1n the encoder 32
as 1t 1s, and on the other hand, if said AV data D10 1s high
speed, stores this in the buffer memory 51.

At this point, the buffer memory 51 successively reads out
the AV data D10 at established time periods under the
control of the CPU 54 and transmits this to the demultiplexer
52.

The demultiplexer 52, supposing that the AV data sup-
plied 1s 1/N compressed data, time divides said AV data D1
into N numbers of files and successively transmits the
resulting AV data D10A-D10N of each file to the corre-
sponding decoders S3A—53N respectively under the control
of the CPU 54.

Each decoder 53A—583N, under the control of the CPU 54,
by successively decoding AV data D10A-D10N of each file
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to be supplied, expands these to real time as shown 1n FIG.
15 (B), and transmits the resulting AV data D11A—DI11N to
the corresponding encoder 32A—-32N of the encoder unit 32.

Then, AV data D10 or each AV data D11 A—D11N given to
the encoder 32 1s high compression coded by each encoder
32A-32N of the encoder unit 32 as described above, and
cach high compression coded data D12A-D12N obtained
will be transmitted respectively to the clip server 33.

The clip server 33 1s comprised of the plural number of
first interface circuits 60A—60N provided corresponding to
cach encoder 32A—-32N of the encoder unit 32 respectively,
the CPU 61, the recording/reproduction unit 62 formed of an
array of discs, and the plural number of second interface
circuits 63A—63N provided corresponding to each EDL
forming device 34A—34N respectively and the third inter-
face circuit 64 and these are connected via the bus 635.

Then, the CPU 61 1s connected to the system control unit
26 successively through the third interface circuit 64 and the
LAN 17, and thus, the CPU 61 can receive and transmit

various 1nformation between the system control unit 26 via
these interface circuit 64 and the LAN 27.

In this case, each first interface circuit 60A—60N succes-
sively captures each high compression coded data
12A-D12N to be supplied under the control of the CPU 61
and outputs this to the recording reproduction unit 62 via the
bus 635.

The recording reproduction unit 62 captures each high
compression coded data D12A-D12N supplied under the
control of CPU 61 and combines and stores these as one file
on the specified address position.

And then, when a reproduction request 1s given to the
CPU 61 from either one of EDL forming devices 34 A—34N
via the system control unit 26, the high compression coded
data D12 (FIG. 4) formed of each file data (high compres-
sion coded data D12A-D12N) stored in this recording/
reproduction unit 62 will be read out from the recording/
reproduction unit 62 under the control of said CPU 61 and
transmitted to the corresponding EDL forming device
34A—34N.

(7) Operation and Effects of the Present Embodiment

According to the foregoing construction, this news pro-
oram production broadcasting system 20, as well as storing
the AV data D10 to be supplied 1n the daily server 30, inputs
said AV data D10 into the input buifer device 31, and in the
case where said AV data D10 1s real time speed, stores this
upon high compression coding as it 1s 1n the clip server 33,
while 1n the case where it 1s high speed, time dividing this
into multiple channels, and upon expanding AV data
D11A—-D11N of each channel to real time respectively, high
compression codes the AV data D11A-DI11N of each chan-
nel and stores 1n the clip server 33.

Then, the high compression coded AV data D10 (high
compression coded data D12) stored in this clip server 33
can be read out and decoded by the EDL forming devices
34A—34N, and 1mages based on said decoded AV data D10
can be monitor displayed on the EDL forming devices
34A—-34N. Moreover, based on this 1mage monitor

displayed, the operator can form the EDL using the EDL
forming devices 34 A—34N.

And then, based on this EDL formed, the EDL executors
40A—40N execute the editing processing by using the non-
compressed or low compressed AV data D10 stored in the
daily server 30, and the obtained AV data D13A-D13D are
registered 1n the on-air server 41 and reproduced and trans-
mitted at the designated time.

Accordingly, 1n this news program production broadcast-
ing system 20, when compared to the conventional news
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program broadcasting system 1 (FIG. 1) as described above,
in the case where the first AV server 2 (FIG. 1) and the clip
server 33 (FIG. 4) have the same data transmission capacity,
more EDL forming devices 34A—34N than the number of
editing devices 4A—4N (FIG. 1) which can be connected to
the first AV server 2 can be connected to the clip server 33,
and thus, many more people can coniirm the contents of the
AV data D10 obtained by collecting materials and registered
in the clip server 33 and the daily server 30 and also many
more personnel can form the EDL.

Furthermore, 1n this news program production broadcast-
ing system 20, since the mput AV data D10 can be captured
even 1t 1s high speed, the demand for mstantaneous that 1s
unique to the news program can be responded and for that
amount the efficiency of the news program production work
and the quality of news video to be obtained by editing can
be 1mproved.

According to the foregoing construction, since the AV
data D10 to be supplied 1s memorized and held by the daily
server 30, and 1n the case where said AV data D10 1s entered
in real time, 1t 1s high compression coded and memorized in
the clip server 33, while in the case where said AV data D10
1s entered at high speed, 1t 1s expanded to real time and high
compression coded and memorized 1n the clip server 33, and
the EDL will be formed by the EDL forming devices
34A-34N based on the high compression coded AV data
D10 (high compression coded data D12) memorized and
held 1n the clip server 33 and based on the obtained EDL the
editing processing 1s conducted by the EDL executors
40A—40C using the non-compressed or low compressed AV
data D10 memorized in the daily server 30, the AV data D10
entering at high speed can be captured and at the same time
more people can confirm the contents of the AV data D10
obtained by collecting materials, and EDL can be formed by
many more personnel and thereby, the news program pro-
duction broadcasting system capable of improving the efli-
cienty of program production work can be realized.

(8) Other Embodiment

Furthermore, the embodiment described above has dealt
with the case of applying the daily server 30 formed of AV
server having the recording/reproduction unit formed by an
array of discs as the first memory means for memorizing the
non-compressed or low compressed AV data D10 to be
entered at the high speed. However, the present invention 1s
not only limited to this but also various other memory means
can be applied.

Furthermore, the embodiment described above has dealt
with the case of constructing the mput buffer device 31 as
the mnput buflfer means for expanding the AV data D10 to be
entered at the high speed to the real time. However, the
present mnvention 1s not only limited to this but various other
constructions can be applied. In this case, the mnput buifer
means, by successively expanding the AV data D10 entering
at the high speed to the real time, 1t may transmit the AV data
D11 expanded to the real time to the encoder 32 via one
channel.

Furthermore, the embodiment described above has dealt
with the case of constructing the second memory means for
high compressing and memonzmg the AV data D11
expanded by the mput buffer device 31 by the encoder 32
constructed as shown in FIG. 14 and the clip server 33
having the recording/reproduction unit 62 comprising an
array of discs (FIG. 14). However, the present invention is
not only limited to this but also various other constructions
can be applied.

Moreover, the embodiment described above has dealt
with the case of applying the EDL forming devices
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34A—-34N comprising personal computers as the editing
execution order list forming means capable of forming EDL
based on the high compressed AV data D10 (high compres-
sion coded data D20) memorized in the clip server 33.
However, the present invention 1s not only limited to this but
also various other constructions can be applied.

Furthermore, the embodiment described above has dealt
with the case of constructing the editing execution order list
executing means for editing the non-compressed or low
compressed AV data D10 memorized and held 1n the daily
server 30 by the system control unit 26 which controls the
overall control of the news program production broadcasting
system 20 and the plural number of EDL executors
40A—40C. However, the present invention 1s not only lim-
ited to this but also the control unit to control the operating
condition of the EDL executors 40A—40C based on the EDL
formed may be provided 1n addition to the system control
unit 26, and as the construction of the editing execution
order list executing means various other constructions can
be applied.

Furthermore, the embodiment described above has dealt
with the case of applying the present invention to the news
program production broadcasting system 20 for producing
and broadcasting the news program. However, the present
invention 1s not only limited to this but also it can be applied
to the various other signal processing devices for editing
input video signals.

(9) Construction of Daily Server 30 and Clip Server 33

At this point, as shown m FIG. 16, the daily server 33 1s
constructed by a CPU 50, the first, the second and the third
interface circuits 51, 52, 53, and a recording/reproduction
unit 54 formed of an array of discs, and the third interface
circuits S5A—55D connected to the editing device 42 or EDL
executors 40A—40C are connected via a bus 56.

Then, the CPU 50 1s connected to the system control unit
26 successively through the second interface circuit 52 and
the LLAN 27, and can receive and transmit various kinds of
information between the system control unit 26 via these
second 1nterface circuit 52 and LAN 27.

In this case, the first interface circuit 51 successively
captures the AV data D10 entering under the control of the
CPU 54 and transmits this to the recording/reproduction unit
54 via the bus 56.

The recording/reproduction unit 54 successively captures
the AV data D10 to be supplied and stores this on the
specified address position under the control of CPU 50.
Moreover, at this point, if this AV data D10 enters at higher
speed than the real time speed, the recording/reproduction
unit 54, writing this 1n, immediately reads out and transmits
this to the third interface circuit 53 via the bus 56.

The third interface circuit 33 expands the AV data D10 to
be supplied to the real time by successively decoding this,
and transmits the resultant AV data D11 to the encoder unit
32 as described above.

Then, this AV data D11 is captured mnto the encoder unit
32 under the control of the system control unit 26 and
successively high compression coded. And the resultant high
compression coded data D12 will be transmitted to the clip
server 33.

The clip servier 33 1s constructed by the first interface
circuit 60, the CPU 61, the recording/reproduction unit 62
formed of an array of discs, and the plural number of second
interface circuits 63A—63N provided respectively corre-
sponding to each EDL forming device 34A—34N, and the
third interface circuit 64 which are connected via the bus 635.

And the CPU 61 is connected to the system control unit
26 through the third interface circuit 64 and the LAN 27, and
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the CPU 61 can receive and transmit various kinds of
information to and from the system control unit 26 via these
interface circuit 64 and LAN 27.

In this case, the first interface circuit 60 successively
captures the high compression coded data D12 to be sup-
plied from the encoder unit 32 under the control of CPU 61,
and outputs this to the recording reproduction unit 62 via the
bus 65. Moreover, the recording reproduction unit 62 suc-
cessively captures the high compression coded data D12 to
be supplied under the control of the CPU 61 and stores this
on the address position specified as a file.

Then, when the reproduction request from either one of
EDL forming devices 34A—34N 1s given to the CPU 61 via
the system control unmit 26, each file data stored in this
recording reproduction unit 62 (high compression coded
data D20 formed of high compression coded data D12) will
be read out from the recording reproduction unit 62 under
the control of said CPU 61 and transmitted to the corre-
sponding EDL forming device 34 A—34N.

(10) Operation and Effects of the Present Embodiment

According to the foregoing construction, in this news
program production broadcasting system 20, the AV data
D10 to be supplied will be successively stored 1n the daily
server 30 and 1n the case where said AV data D10 enters at
higher speed than the real time speed, this 1s read out from
the recording reproduction unit 54 of the daily server 30 and
after bemg expanded to the real time at the interface circuit
53, transmitted and stored in the clip server 33 after being
high compression coded at said encoder unit 32.

The high compression coded AV data D10, D11 (high
compression coded data D12) can be read out and decoded
by the EDL forming devices 34 A—34N and images based on
said decoded AV data D10 can be monitor displayed in the
EDL forming devices 34 A—34N. Moreover, the operator can
form EDL using the EDL forming devices 34A—34N based
on the 1mages monitor displayed.

Then, based on thus formed EDL the EDL executors
40A—40N ecxecute the editing processing using the non-
compressed or low compressed AV data D10 stored in the
daily server 30, and the resultant AV data D13A-D13D will
be registered 1n the on-air server 41 and reproduced and
transmitted at the specified time.

Accordingly, 1n this news program production broadcast-
ing system 20, as described above, comparing to the con-
ventional news program production broadcasting system 1
(FIG. 1), in the case where the first AV server 2 (FIG. 1) and
the clip server 2 have the same data transier capacity, more
EDL forming devices 34A—34N than the number of editing
devices 4A—4N (FIG. 1) which can be connected to the first
AV server 2 can be connected to the clip server 33, and thus,
more people can confirm the contents of the AV data D10
obtained by collecting materials and registered on the clip
server 33-and the daily server 30, and the EDL can be
formed by many more personnel.

Furthermore, 1 this news program production broadcast-
ing system 20, since the mput AV data D10 can be captured
even 1t 1s high speed as described above, the demand for
immediacy, that 1s a unique feature of the news program
production work, can be responded and the efficiency of the
news program production work and the quality of news
video to be obtained by editing can be improved.

According to the foregoing construction, since the AV
data D10 to be supplied will be successively stored in the
daily server 30, and when said AV data D10 1s entered at
higher speed than the real time speed, the AV data D10
stored 1n the daily server 30 will be read out, expanded to the
real time and high compression coded at the encoder unit 32
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and stored 1n the clip server 33, and EDL will be formed by
the EDL forming devices 34A—34N based on the high
compression coded AV data D10 (high compression coded
data D12) stored in the clip server 33, and based on the
resulting EDL the editing processing will be conducted by
the EDL executors 40A—40C using the non compressed or
low compressed AV data D10 stored 1n the daily server 30,
the av data D10 entering 1n high speed can be captured and
more people can confirm the contents of the AV data
obtained by collecting materials and the EDL can be formed
by many more personnel. Thereby, the news program pro-
duction broadcasting system capable of improving the effi-
ciency of program production work can be obtained.

(11) Other Embodiment

Furthermore, the embodiment described above has dealt
with the case of applying the daily server 30 constructed as
shown in FIG. 16 as the first memory means which succes-
sively memorizes the non-compressed or low compressed
AV data D10 to be entered at higher speed than the real time,
reads out said memorized video signal and expanding to the
real time, outputs this. However, the present invention 1s not
only limited to this but also memory means having various
other constructions can be applied.

Furthermore, the embodiment described above has dealt
with the case of constructing the second memory means for
memorizing upon memorizing the AV data D11 expanded to
the real time to be put out from the daily server 30 with the
decoder unit 32 and the clip server 33 having the recording
reproduction unit 62 formed of an array of discs shown 1n
FIG. 16. However, the present invention 1s not only limited
to this but also various other construction can be applied.

Moreover, the embodiment described above has dealt
with the case of applying the EDL forming devices
34A—34N comprised of personal computers as the editing
execution order list forming means capable of forming the
EDL based on the high compressed AV data D10 (high
compression coded data D20) stored in the clip server 33.
However, the present invention 1s not only limited to this but
also the other device having various other constructions can
be applied.

Furthermore, the embodiment described above has dealt
with the case of constructing the editing execution order list
executing means for editing the non-compressed or low
compressed AV data D10 stored 1n the daily server 30 based
on the EDL formed in the EDL forming-devices 34 A—34N
by the system control unit 26 for controlling the overall
control of the news program production broadcasting system
20 and the plural number of EDL executors 40A—40C.
However, the present invention 1s not only limited to this but
also such as a control unit to control the operating condition
of the EDL executors 40A—40N based on the EDL formed
may be provided in addition to the system control unit 26,
and as the construction of the editing execution order list
executing means, various other constructions can be applied.

Furthermore, the embodiment described above has dealt
with the case of applying the present invention to the news
program production broadcasting system 20 for producing
and broadcasting the news program. However, the present
invention 1s not only limited to this but also i1t can be applied
to various other signal processing device for editing the
mnput video signal.

Moreover, the embodiment described above has dealt
with the case of the daily server 30 writing the AV data D10
in the recording reproduction unit 54 (FIG. 16) and imme-
diately reading 1t out and expanding to the real time at the
third interface circuit 83 (FIG. 16) and outputting when the
mput AV data D10 1s higher speed than the real time speed.
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However, the present invention 1s not only limited to this but
also, when the input AV data D10 1s higher speed than the
real time speed, the daily server 30, after storing all of said
AV data D10 in the recording reproduction unit 54 (FIG. 16)
reads them out successively and expands to the real time at
the third mterface circuit 33, and the resulting AV data D11
may be transmitted to the encoder unit 32.

(12) Schedule Management by the System Control Unit

Next, 1n this chapter the schedule management of editing,
processing to be conducted by the system control unit 26
will be explained. This schedule management i1s roughly
divided 1nto two kinds; one 1s the work to allocate EDL
registered to the EDL executors, and the other one is the
work to allocate the server output to the EDL executors. This
point will be successively described with reference to draw-
ings 1n the following. In the following explanations, pro-
vided that 4 EDL executors 40A—40N are connected to the
daily server 30.

At first, the internal construction of the daily server 30
will be explained referring to FIG. 17. In FIG. 17, in which
the corresponding parts of FIG. 4 are given the same
reference numerals, 30 generally shows a daily server and
this 1s roughly comprised of a control unit 30A, a server
storage 30E and a router 30C.

The control unit 30A 1s a control means for controlling the
operation of this daily server 30, and receives the server
output allocation command and the data recording command
from the system control unit 26 or the data reproduction
command from the EDL executors 40A—40D, and based on
these commands, the control unit 30A controls the opera-
fions of the server storage 30E and the router 30C. For
example, to the server storage 30E, by outputting control
signal S50 according to the data recording command from
the system control unit 26, the control unit 30A instructs the
recording operation of the AV data D10. Moreover, to the
server storage 30E, by outputting the control signal S50
according to the data reproduction command from the EDL
executors 40A—40D, instructs the reproduction operation of
the AV data D10. Also to the router 30C, by outputting the
control signal S51, it instructs the switching operation of the
signal route responding to the server output allocation
command from the system control unit 26.

The server storage 30E 1s a recording reproduction unit
comprising the recording medium formed of an array of
multiple hard discs, and receiving the control signal S50
from the control unit 30A, 1t records the AV data D10 to be
entered on the desired area of that recording medium.
Moreover, the server storage 30E, receiving the control
signal S50 from the control unit 30A, reads out the desired
part of the AV data D10 from that recording medium, outputs
this as the AV data 10A (or D10B-D10F). In an example
shown 1n FIG. 2, the server storage 30E has six output ports
and 6 kinds of AV data D10A-D10F can be reproduced
simultaneously and outputted independently. Six output
ports of the server storage 30E are connected respectively to
the mput terminals IN1-IN®6 of the router 30C and by which
the reproduced AV data D10A—D10F can be entered into the
router 30C.

The router 30C 1s a signal route switching means com-
prising multiple signal routes inside, and upon receiving the
control signal S51 from the control unit 30A by selecting the
desired signal route from-among multiple signal routes, can
output AV data D10A-D10F entered 1n the mput terminals
IN1-IN®6 to the desired output terminal OUT1-OUTS. More
specifically, in the router 30C, the 1nput signal route con-
nected to the input terminals IN1-IN6 and the output signal
route connected to the output terminals OUTI1-OUTS are
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arranged 1n matrix and the desired input signal route and the
desired output signal route can be connected at the cross
point at which the input signal route and the output signal
route 1ntersect. And thus, AV data D10A-D10F entered 1nto
the mput terminals IN1-IN6 can be output to the desired
output terminal OUT1-OUTS.

The output terminals OUT1-OUTS of the router 30C are
also output terminals of the daily server 30 and in the
example shown by FIG. 2, of these output terminals
OUT1-0OUTS, the output terminals OUT1 and OUT2 are
connected to the EDL executor 40A, the output terminals
OUT3 and OUT4 are connected to the EDL executor 40B,
the output terminals OUTS and OUT6 are connected to the
executor 40C and the output terminals OUT7 and OUTS are
connected to the executor 40D.

Therefore, if the signal routes would be controlled by the
router 30C as described above, such as shown by dotted

lines in FIG. 17, by allocating two (2) output ports of the
server storage 30E to the EDL executor 40A, the AV data

D10A and D10B can be supplied to the executor 40A, and
by allocating one (1) output port of the server storage 30E
to the EDL executor 40B, the AV data D10C can be supplied
to said EDL executor 40B, and by allocating one (1) output
port of the server storage 30E to the EDL executor 40C, the
AV data D10D can be supplied to said EDL executor 40C,
and by allocating two (2) output ports of the server storage
30E to the EDL executor 40D, the AV data D10E and D10F
can be supplied to said EDL executor 40D. In this
connection, the signal supplying example shown by dotted
lines 1s an example and the other signal supplying example
would be possible.

The EDL executors 40A—40D, editing the AV data repro-
duced from the daily server 30 based on the EDL to be
supplied from the system control unit 26 respectively, con-
ducts the editing processing conforming to the editing
contents which said EDL shows, and outputs the resulting
AV data D13A-D13D respectively to the on-air server 41. In
this case, the EDL executors 40A—40D are adapted to
conduct various kinds of editing processings based on the
EDL, as the typical editing processing, there are such as
voice split editing and voice over editing as the audio signal
editing processing, or the 1image eifect editing to apply a
special effect editing such as mosaic and page turn or wipe
to the 1mage signal.

Furthermore, the EDL executors 40A—40D, when 2 server
outputs are given simultancously by the server output allo-
cation conducted under the control of the system control unit
26 (i.e., 2 AV data are entered), in the case of conducting A/B
roll editing (i.e., switch editing and insert editing or overlap
editing), conducts the editing processing real time using 2
AV data to be entered. Moreover, when one server output 1s
allocated by the server output allocation conducted under the
control of the system control unit 26, in the case of editing
the A/B roll editing, the EDL executor 40A—40D read out the
necessary 2 AV data i due order and stores the AV data
entered the first in the buifer and by using the following AV
data to be entered next and the AV data stored, the EDL
executor 40A—40D conduct the editing processing non real
fime.

At this point, 1n this news program production broadcast-
ing system 20, the editing processing executing plan, 1.€., the
schedule 1s controlled by the system control unit 26 as
described above, and based on this management, as well as
allocating the EDL registered to each EDL executor
40A—40D, 1t allocates the server output to each EDL execu-
tor 40A—40D. In an external memory device 35 connected to
the system control unit 26 the program called as EDL
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execution management manager 1S stored and when the
system control unit 26 gets started up, this program up roads
to the memory area 1n said system control unit 26. Thus, 1n
the system control unit 26, the EDL execution management
manager gets started and the scheduling work of the editing
processing will be conducted by said EDL execution man-
agement manager.

This EDL execution management manager reads out the
on-air list stored 1n the external memory device 35 and the
execution priority order information showing the execution
priority order of the EDL registered by the operator in
advance and based on the on-air list read out and execution
priority order information, registers the registered EDLs
arranging according to the output schedule time or execution
priority order onto the EDL execution schedule list (this list
shows the final priority order of the EDL execution). Then,
the EDL execution management manager conducts the EDL
allocation work by allocating EDL executors 40A—40D to
the EDL registered in the EDL execution schedule list
according to the execution priority order and
simultaneously, allocates the output ports of the server
storage 30E, 1.e., server outputs, to the EDL executors
40A—40D according to the editing contents shown by the
EDL and the execution priority order of the EDL. Then, after
such allocation work, the EDL execution management man-
ager transmits the EDL data to the EDL executors 40A—40D
and makes said EDL executors 40A—40D conduct the
editing processing.

At this point, the scheduling work to be conducted by the
system ontrol unit 26 will be described more specifically
referring to flow charts shown in FIGS. 18-20. Firstly, the
scheduling procedure 1n the case of executing the A/B roll
cditing will be explained referring to FIG. 18. At the step
SP2 entered from the step SP1, the EDL will be formed by
the EDL forming devices 34 A—34N and at the following step
SP3, when that EDL formed 1s registered in the external
memory device 35 as the database, the system control unit
26 moves to the following step SP4 and executes the
schedule list forming work. More specifically, at the step
SP4, the EDL execution management manager reads out the
on-air list and the execution priority order information from
the external memory device 35, and based on said on-air list
and the execution priority order information, by arranging
the EDL registered according to the output schedule time or
execution priority order, registers these onto the EDL execu-
fion schedule list.

Then, at the following step SP5, the EDL execution
management manager grasps the usage condition of each
executor 40A—40N and allocates the EDL executors
40A—40D to the EDL registered on the EDL execution
schedule list. At the following step SP6, the EDL execution
management manager grasps the usage condition of the
server output (i.e., output port of the server storage 30E) and
allocates the server output for 2 ports to the EDL executor
to conduct the A/B roll editing.

At the following step SP7, the EDL execution manage-
ment manager transmits the EDL data to each EDL executor
40A 40N. Then, at the following step SP8, ecach EDL
executor 40A—40N executes the editing processing based on
the EDL data transmitted and transmits the resulting AV data
D13A-D13D to the on-air server 41. With this arrangement,
when each processing 1s completed, the system control unit
26 moves to the following step SPY and terminates the
processing.

Then, the scheduling procedure in the case of executing
the interruption processing will be explained with reference
to FIG. 19. Firstly, at the step SP11, entered from the step
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SP10, during all EDL executors 40A—40N are operating, 1t
the EDL having the high priority order is registered on the
EDL execution schedule list, the system control unti 26
moves to the following step SP12 and executes the inter-
ruption proessing. More specifically, at the step SP12, the
EDL execution management manager obtains the conditions
of each EDL executor 40A—40D 1n operation and tempo-
rarily stops the operation of the EDL executor which 1is
conducting the EDL having the lowest priority order and
temporarily stops the execution of that EDL. And then, the
EDL execution management manager transmits the EDL
having the high priority order to the EDL executor and
makes that EDL executor conduct that EDL.

At the following step SP13, the EDL execution manage-
ment manager grasps the conditions of each EDL executor
40A—40D, and when either one of EDL executors completes
the editing processing and the vacancy occurs in the EDL
executor, transmits the EDL interrupted before to the vacant
EDL executor and makes this execute that EDL. With this
arrangement, each processing 1s completed, the system
control unit 26 moves to the step SP14 and terminates the
Interruption processing.

Then, the scheduling procedure 1n the case where the
server output 1s not suflicient will be explained referring to
FIG. 20. Firstly, at the step SP21 entered from the step SP20,
when the EDL 1s formed by the EDL forming devices
34A—34N and at the following step SP22, that formed EDL
1s registered 1n the external memory device 35 as the
database, the system control unit 26 moves to the following
step SP23 and conducts the schedule list forming work.
More specifically, at the step SP23, the EDL execution
management manager reads out the on-air list and the
execution priority order information from the external
memory device 35 and based on said on-air list and the
execution priority order information, arranging the EDL
registered according to output scheduled time or the execu-
tion priority order, registers these on the EDL execution
schedule list.

At the step SP24, the EDL execution management man-
ager grasps the usage conditions of each EDL executor
40A—40N, and allocates EDL executors 40A—40D 1n due
order to the EDL registered on the EDL execution schedule
list. Then, at the following step SP25, the EDL execution
management manager grasps the occupancy conditions of
the server output (i.e., output port of the server storage 30E)
and allocates the server output to each EDL executor
40A—40N. In this case, if the server output 1s smaller than
the number required for executing all EDLs (1.e., if the
server output is insufficient), it allocates the server output for
2 ports to the EDL executor to execute the EDL with high
priority order and executes the EDL having the high priority
order in real time and allocates the server output for one port
to the EDL executor to execute the EDL with the low priority
order and executes the EDL with the low priority order non
real time. Thus, the EDL with the high priority order can be
processed rapidly.

At the step SP26, the EDL execution management man-
ager grasps the ongoing conditions of the editing processing,
and when the vacancy occurs in the server output since the
execution of EDL having the high priority order i1s
completed, allocates the server output for 2 ports to the EDL
executor conducting the EDL having the low priority order
and switches the editing processing being conducted in non
real time to real time. Thus, when each processing 1is
completed, the system control unit 26 moves to the follow-
ing step SP27 and completes the processing.
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(13) Operation of Schedule Management

According to the foregoing construction, i this news
program production broadcasting system 20, the EDL 1s
formed by the EDL forming devices 34A—34N and this 1s
registered on the external memory device 35 connected to
the system control unit 26 as the database. Also if necessary,
the execution priority order mnformation showing the execu-
tion priority order of that EDL 1s registered as the database.
Moreover, the on-air list 1s formed 1n utilizing the personal
computers 39A-39IN of the on-air list forming system 23
and this 1s registered 1n the external memory device 35 as the
database.

The program called as EDL execution management man-
ager for managing the schedule of the editing processing 1s
stored 1n the external memory device 35, and by uploading
this EDL execution management manager to the memory
arca 1n the system control unit 26 and starting this, the
system control unit 26 manages the schedule of the editing
processing. In the case of managing the editing processing,
schedule, the system control unit 26 firstly reads out the on
air list and the execution priority order information from the
external memory device 35, and based on these information,
arranging the EDL registered according to the scheduled
output time or the execution priority order and registers
these on the EDL execution schedule list. And the system
control unit 26, as well as allocating EDL executors
40A—40D to the EDL registered on the EDL execution
schedule list, by controlling the router 30C of the daily
server 30 according to the contents of the EDL allocated to
the EDL executors 40A—40D and the priority order of the
EDL, allocates the server output to said EDL executors
40A—40D. And after such allocation work, the system con-
trol unit 26 transmits the EDL data to the EDL executors
40A—40D and by causing said EDL executors 40A—40D to
execute the EDL, the editing processing based on the EDL
can be conducted.

Accordingly, 1n this news program production broadcast-
ing system 20, by allocating the EDL registered to the EDL
executors 40A—40D after considering the EDL execution
priority order by the system control unit 26, the editing
processing can be conducted without the involvement of
operator conducting the EDL allocation work, and thus, the
automatic editing processing requiring no involvement by
the operator can be conducted.

Moreover, 1 this news program production broadcasting
system 20, since the server output 1s allocated to the EDL
executors 40A—40D by controlling the router 30C of the
daily server 30, the editing processing can be conducted
without the mnvolvement of an operator 1n this point.

Furthermore, the system control unit 26, when the server
output 1s not sufficient, allocating the server output for 2
ports to the EDL executor to which the EDL with high
priority order, makes 1t execute real time editing, while
allocating the server output for one port to the EDL executor
to which the EDL having low priority order, causes this to
execute non real time editing. Thus, the EDL having high
priority order can be promptly processed and at the same
time, the limited server output can be utilized efficiently.
And thus, it becomes unnecessary to use the large sized
server device having large server outputs and accordingly,
the construction of the news program production broadcast-
ing system 20 can be simplified and stimultaneously, the cost
of the news program production broadcasting system 20 can
be decreased.

According to the foregoing construction, since the execu-
tion schedule of the editing processing 1s managed by the
system control unit 26, and based on that management, EDL
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1s allocated to the EDL executors 40A—40D, the editing
processing can be conducted without the operator conduct-
ing the EDL allocation work as before, and the automatic
editing which requires no involvement by the operator can
be conducted and the editing work can be conducted more
ciiciently accordingly.

Furthermore, the embodiment described above has dealt
with the case of having eight (8) output terminals
OUT1-OUTS as the daily server 30. However, the present
invention 1s not only limited to this but also the other number
may be acceptable as the number of output ports of the
server storage 3OE and the number of output terminals of the
daily server 30.

Furthermore, the embodiment described above has dealt
with the case of connecting four (4) EDL executors
40A—40D to the daily server 30. However, the present
invention 1s not only limited to this but also as the number
of the EDL executors to be connected to the daily server, the
other number may be all right.

Moreover, the embodiment described above has dealt
with the case of applying the present invention to the news
program production broadcasting system 20. However, the
present invention 1s not only limited to this but also it can be
widely applied to the signal processing device which reads
out video signal as the material recorded on the recording
reproduction means and applies the desired editing process-
ing. In short, 1n such a signal processing device, 1f the list
forming means for forming the list in which editing contents
are regulated, the editing execution means for reading out
the desired video signal from the recording reproduction
means based on the list allocated and conducting the editing
processing, and the control means for managing the execu-
tion schedule of the editing processing and allocating the
formed list to the editing execution means are provided, the
editing processing can be executed without involvement by
the operator and the automatic editing that requires no
involvement by the operator can be conducted.

(14) Reference Reading Device

FIG. 22 shows the construction of a news program
production broadcasting system to which the plural number
of reference reading devices 43A—43N are connected. As
explammed 1n the description of prior art, the reference
reading devices 43A—43N are devices for monitor display-
ing the material before 1t 1s put on the air and for confirming
before it 1s broadcasted.

Each file data stored in the clip server 33 (the high
compressin coded data D14 comprised of the edited AV data
D13A-D13C) can be read out using the plural number of
cach reference reading device 43A—43N connected to said
clip server 33 via the LAN 27 respectively.

Each reference reading device 43A—43N, if the command
to read out the desired file (high compression coded data
D14 file) 1s entered by the operator in the case of reference
reading mode, accesses to the system control unit 26 via the
clip server 33 and the LAN 27 and by controlling the clip
server 33 via said system control unit 26, causes the high
compression coded data D21 of the file corresponding to
said clip server 33 to be read out.

Furthermore, the reference reading devices 43A—43N
combine the high compression coded data D21 read out
from the clip server 33, and display the image on the monitor
based on the AV data thus obtained and causes the sound
based on said AV data to be put out.

At this point, the operator controls the clip server 33 via
the reference reading devices 43A—43N and can make the
clip server 33 execute the desired operation (such as
reproduction, rewind or fast forward) and can confirm
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visually the editing result of the image displayed on the
monitor 1n detail as occasion demands.

On the other hand, the on air server 41 1s comprised of the
AV server having the recording reproduction unit formed of
an array of discs and successively captures the input AV data
D13A-D13D under the control of the system control unit 26
and sets them into file and stores on the specified address
position 1n the recording reproduction unit.

Then, based on the on air list data stored 1n the external
memory device 35, the broadcasting time of each file data
(edited AV data D13A-D13D) stored in the on air server 41
1s managed by the on-air terminal 49 comprised of personal

computers connected to the LAN 27, and when the specified
time comes, 1t 1s read out from the on-air server 41 under the

control of the system control unit 26 and transmitted to the
on-air device of the later stage.

With this arrangement, 1in this news program production
broadcasting system 20, the editing processing 1s executed
using the AV data D10 non-compressed or low compressed
in the on-line editing output system 24 based on the EDL
formed 1n the off line EDL forming system 22, and the
resulting AV data D13A-D13D can be sent out to the on-air
device based on the on-air list data, and thus, the news video
and audio edited to the specified condition can be broad-
casted at the specified time.

In addition to such constructions, in the case of this news
program production broadcasting system 20, the near line
server 45 formed of the AV server having large memory
capacity but inexpensive recording reproduction unit such as
MO (management optical) changer is provided and under
the control of the system control unit 26, AV data D10, D13A
D13D stored 1n the daily server 30 and the on-air server 41
can be transmitted to the near line server 45 and these can
be stored in the near line server 43.

Moreover, the AV data D10, D13A-D13D stored 1n the
near line server 45 can be transferred to the daily server 30
and stored 1n said daily server 30, and thus, without increas-
ing the memory capacity of the recording reproduction unit
in the daily server 30 formed of expensive disc arrays, the
memory capacity of the iput stage of the on line editing
output system 24 can be increased.

Furthermore, the near line server 45 1s connected to the
cassette automatic changer 44 in the archive 25 via the
prescribed interface such as SCSI (small computer system
interface), and under the control of the system control unit
26, 1t transmits the AV data D10, D13A-D13D to the
cassette automatic changer 44 1 the archive 25 and can
record said AV data D10, D13A-D13D on the prescribed
recording medium such as magnetic tape via this cassette
automatic changer 44. Thus, 1n this news program produc-
fion broadcasting system 20, the necessary AV data can be
stored as material.

At this point, various kinds of management data regarding
the contents of the AV data D10, D13A-D13D will be
supplied to the database management device 47 formed of
personal computers connected to the archive 25 from the
system control unit 26 via the LAN 27. And these various
management data will be given to the external memory
device 48 under the control of the database management
device 47 and stored as database.

Moreover, at this point, under the control of system
control unit 26, the draft data corresponding to the AV data
D10, D13A-D13D can be transmitted to the database man-
agement device 47 of the archive 25 from the database
management device 36 of the on-air list forming system 23
via the LAN 27, and these can be registered as database in
the external memory device 48 under the control of the
database management device 47.
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Furthermore, the AV data D10, D13A-D13D recorded on
the recording medium such as magnetic tape stored in the
archive 25 can be reproduced by the cassette automatic
changer 44 and can be transmitted to the mnput butfer device
31 of the off-line EDL forming system 22 and the daily
server 30 of the on-line edit output system 24, and thus, the

AV data D10, D13A-D13D stored can be used again for
editing.

In the case of this news program production broadcasting
system 20, the filing terminal 49 comprised of personal
computer 1s connected to the LAN 27, and by using this
filing terminal 49 the specification of AV data D10 to be put
into the input buifer device 31 and the daily server 30, the
mput of file name of said specified AV data D10, and the
confirmation of the contents of the AV data D10 stored in the
daily server 30 can be conducted.

Furthermore, 1n the case of this news program production
broadcasting system 20, the EDL preview terminal 50
comprised of personal computer 1s connected to the LAN 27,
and by using said EDL preview terminal 50, EDL data stored
in the external memory device 35 can be read out, and
making any one of EDL executors 40A—40C execute the
editing based on said EDL data, that execution result can be
displayed on the monitor (not shown in FIG.) connected to
the EDL executors 40A—40C and can be sent out from the
speaker.

Furthermore, 1 the case of this news program production
broadcasting system 20, by using the on-air terminal 49 the
desired file data (edited AV-data D13A—D13D) stored in the
on-air server 41 can be read out and making the audio video
based on said file data displayed on the monitor connected
to the on-air server 41, can be sent out from the speaker.
Thus, the operator can confirm the edited news video to be
put on the air before 1t 1s broadcasted.

(15) Various Processings of System Control Unit

Here, 1in the news program production broadcasting sys-
tem 20, the EDL forming processing, and the editing pro-
cessing of AV data D10, and the reference reading process-
ing of the edited video described above are conducted under
the control of the system control unit 26.

In practice, as shown 1n FIG. 23, when the reading request
of the file stored 1n the clip server 33 1s obtained from the
EDL forming devices 34 A—34N by the operator’s operation,
the system control unit 26 gives the reproduction request to
the control unit 33A of the clip server 33, and as a result, 1t
the permission 1s obtained from the control unit 33A of the
clip server 33, it gives reading permission to the correspond-
ing EDL forming devices 34 A—34N.

Then, the system control unit 26, when the reading
command of the fixed file 1s obtained from the EDL forming
devices 34A—34N, by giving the reproduction command of
the file specified by the reading command to the control unit
33A of the clip server 33, makes the high compression coded
data D20 of the corresponding file read out from the record-
ing reproduction unit 33B via the control unit 33A of the clip
server 33 and output to the corresponding EDL forming
devices 34 A—34N.

Accordingly, the system control unit 26 conducts the same
operation whenever the reading request 1s obtained from the
EDL forming devices 34A—34N, and thus causes the 1images
based on the high compression coded data D20 of the
specified file to be displayed on the monitor.

Hence, when the system control unit 26 obtains the
registration request of the formed EDL and EDL data from
the EDL forming devices 34A—34N, stores this in the
external memory device 335.

Furthermore, the system control unit 26 constantly guards
the operating condition of each EDL executor 40A—40C and
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if any one of the EDL executors 40A—40C becomes the
vacant condition, 1t reads out the EDL data from the external

memory device 35 and outputs this to the EDL executor
40A—40C of the vacant condition.

Accordingly, when the system control unit 26 obtains the
reproduction request of the AV data D10 to be edited based
on the EDL from the EDL executors 40A—40C, 1t gives the
reproduction request to the control unit 30A of the daily
server 30 and simultaneously gives the record storage
request to the control unit 41 A of the on-air server 41 and the
control unit 33A of the clip server 33.

As a result, 1f the system control unit 26 obtains the

permissions from the control unit 30A of the daily server 30,
the control unit 41A of the on-air server 41 and the control
unit 33A of the clip server 33 respectively, by giving the
reproduction command of the specified AV data D10 to the
control unit 30A of the daily server 30, makes that AV data
D10 read out from the recording reproduction unit 30B via
the control unit 30A of the daily server 30 and output to the

corresponding EDL executors 40A—40C.

At this point, the system control unit 26, by giving the
record storage request to the control unit 41A of the on-air
server 41 and the control unit 33A of the clip server 33,
causes the edited AV data D13A-D13C to be sent out at this
point from the EDL executors 40A—40C successively stored
in the recording reproduction unit 41B of the on-air server
41, and simultaneously causes said edited AV data
D13A-D13C to be high compression coded and stored 1n the
recording reproduction unit 33 of the clip server 33.

Then, when the reading request of the file stored in the
clip server 33 is obtained from the reference reading device
43A—43N based on the operator’s operation, the system
control unit 26 gives the reproduction request to the control
unit 33A of the clip server 33, and as a result, if the
permission 1s obtained from the control unit 33A of the clip
servr 33, it gives the reading permission to the correspond-
ing reference reading devices 43A—43N.

Afterwards, when the reading command of the fixed {ile
1s obtained from the reference reading devices 43A—43N, the
system control unit 26, by giving the reproduction command
of the file specified by the reading command to the control
unit 33A of the clip server 33, causes the high compression
coded data D21 of the corresponding file to be read out from
the recording reproduction unit 33B via the control unit 33A
of the clip server 33 and output to the corresponding
reference reading devices 43A—43N. Thus, the system con-
frol unit 26 conducts the same operation whenever the
reading request of the file 1s obtained from the reference
reading devices 43A—43N, and monitor displays the edited
video based on the high compression coded data D21 of the
file specified on the corresponding reference reading devices
43A—43N and outputs sounds based on said high compres-
sion coded data D21 from the speaker of the reference
reading device 43A—43N.

(16) Operation of Reference Reading Device

According to the foregoing construction, 1 the news
program production broadcasting system 20, the non-
compressed or low compressed AV data D10 obtained by the
material collection 1s stored i1n the daily server 30 and
simultaneously said AV data 1s high compression coded and
stored 1n the clip server 33. And the high compression coded
data D20 stored 1n the clip server 33 1s read out by the EDL
forming devices 34A—34N and the image based on this will
be displayed on the monitor and EDL will be formed based
on said 1image. And thus formed EDL will be registered on
the external memory device 35.

Moreover, 1n the news program production broadcasting,
system 20, the EDL data stored in the external memory
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device 35 1s read out as required and transmitted to the EDL
executors 40A—40C, and thus, in the EDL executors
40A—40C, the corresponding AV data D10 read out from the
daily server 30 based on the EL data will be editing
processed. At this point, the edited AV data D13A-D13C
obtaned from the EDL executors 40A—40C will be stored 1n
the on air server 41 and simultaneously said AV data
D13A-D13C will be high efficiency coded and stored 1n the
clip server 33.

Thus, 1n the news program production broadcasting sys-
tem 20, the edited high compression coded data D21 stored
in the clip server 33 1s read out by the reference reading
devices 43A—43N and the image based on this 1s displayed
on the monitor and sounds based on said high compression
coded data D21 1s sent out from the speaker.

In this case, since 1 the news program production broad-
casting system 20 the edited non-compressed or low com-
pressed AV data D13A-D13C to be obtained from the EDL
executors 40A—40C are high efficiency coded and stored in
the clip server 33, supposing that the second AV server 3
(FIG. 2) provided in the conventional news program pro-
duction broadcsting system 1 (FIG. 2) and the clip server 33
have the same construction, the transmission capacity of the
clip server 33 can be outstandingly increased as compared
with said second AV server 3. Accordingly, the number of
reference reading devices 43A—43N which can be connected
to the clip server 33 can be increased tremendously as
compared with the number of reference reading devices
7A—7N which can be connected to the second AV server 3.

In addition to the above, since each reference reading
device 43A—43N 1s connected to the clip server 33 via the
LLAN 27, it can be placed 1n plural number of rooms for the
program production respectively. Thus, the personnel who
works for the program production or related field can
coniirm the edited result of the news video to be actually put
on air before it 1s broadcasted by using the reference reading
device 43A—43N 1n his own room.

Furthermore, 1n this news program production broadcast-
ing system 20, since the high compression coded data D20
which 1s not yet edited 1s read out from the clip server 33 by
using the EDL forming devices 34A—34N and the edited
high compression coded data D21 can be read out from said
clip server 33 by using the reference reading devices
43A—43N, 1f error occurs 1n the data on the LAN 27 of the
off line EDL forming system 22 and the on line edit output
system 24 or not can be found by confirming whether the
edited part and the corresponding part before 1t 1s edited in
one 1mage are equal or not, and thus, the reading reference
system of 1mages can be used for simple maintenance and
inspection of the system.

According to the foregoing construction, since the non-
compressed or low compressed AV data D10 obtained by
collecting materials 1s stored 1n the daily server 30, and said
AV data D10 1s high efficiency coded and stored 1n the clip
server 33, and EDL 1s formed by each EL forming device
34A—34N based on the high compression coded data D20
stored 1n said clip server 33, and based on the EDL formed

in each EDL forming device 34A—34N the corresponding
AV data D10 stored 1n the daily server 30 1s edited by each

EDL executor 40A—40C, and the resulting AV data
D13A-D13C are high efficiency coded and stored in the clip
server 33, and the high compression coded data D21 stored
in said clip server 33 1s read out and as well as monitor
displaying the image based on this, the sound 1s put out from
the speaker, the number of reference reading devices
43A—43N which can be connected to the clip server 33 can
be tremendously increased, and by providing these increased
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reference reading devices 43A—43N respectively 1n plural
number of rooms for program production, the edited result
of the news video to be actually put on air can be confirmed
in advance by the personnel who works for the program
production or the related field 1n his own room, and thus, the
news program production broadcasting system capable of
further improving the efficiency of the program production
can be realized.

(17) Other Embodiments

The embodiment described above has dealt with the case
of high efficiency coding the edited AV data D13A-D13C
obtained by the EDL executors 40A—40C to approximately
2 (Mbps) with the prescribed compression system such as
JPEG system 1n the encoder unit 32. However, the present
invention 1s not only limited to this but also said AV data
D13A-D13C may be compressed higher than the high
efficiency coding of approximately 2 (Mbps) with the pre-
scribed compression system. Thereby, the transmission
capacity 1n the clip server 33 can be increased and accord-
ingly the number of reference reading devices 43A—43N can
be further increased.

Furthermore, the embodiment described above has dealt
with the case of storing the edited AV data D13A-D13C
obtained by the EDL executors 40A—40C 1n the clip server
33 via the encoder unit 32. However, the present invention
1s not only limited to this but also said edited AV data
D13A-D13C may be stored 1n the clip server 33 through the
input buffer unit 31 and the encoder unit 32 successively.

Moreover, the embodiment described above has dealt
with the case where the image edited by the reference
reading devices 43A—43N can be referred and read.
However, the present invention 1s not only limited to this but
also the 1image not yet edited may be referred 1n addition to
the edited image. Thereby, the usability of the reference
reading devices 43A—43N can be improved.

Furthermore, the embodiment described above has dealt
with the case of applying the daily server 30 as the first
memory means for memorizing and holding the non-
compressed or low compressed AV data D10 to be supplied.
However, the present invention 1s not only limited to this but
also the first memory means having various other construc-
fions such as memory may be applied provided that the
non-compressed or low compressed AV data D10 to be
supplied can be memorized and held.

Furthermore, the embodiment described above has dealt
with the case of applying the encoder unit 32 and the clip
server 33 as the second memory means for high compressing
and memorizing the non compressed or low compressed AV
data to be supplied. However, the present invention 1s not
only limited to this but also if the non compressed or low
compressed AV data D10 to be supplied can be high com-
pressed and stored, the second memory means having vari-
ous other constructions may be applied.

Furthermore, the embodiment described above has dealt
with the case of applying the EDL forming devices
34A-34N as the list forming means for regulating the
editing execution order based on the high compressed AV
data D20 stored in the second memory means 32 and 33.
However, the present invention 1s not only limited to this but
also various other list forming means may be applied,
provided that the list to regulate the editing execution order
can be formed based on the high compressed AV data D20
stored 1n the second memory means 32 and 33.

Furthermore, the embodiment described above has dealt
with the case of applying the reference reading devices
43 A—43N as the image display means for displaying images
based on the high compressed AV data D21. However, the
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present invention 1s not only limited to this but also various
other image display means may be applied provided that the
image based on the high compressed AV data D21 stored in
the second memory means 32 and 33 can be displayed.
Moreover, the embodiment described above has dealt
with the case of applying the EDL executors 40A—40C as the
editing means for editing the non compressed or low com-
pressed AV data D10 stored in the first memory means.
However, the present invention 1s not only limited to this but
also various other editing means may be applied, provided
that the non compressed or low compressed AV data D10
stored 1n the first memory means 30 can be edited based on
the list formed 1n the list forming means 34A—34N.
Moreover, the embodiment described above has dealt
with the case of applyimng the present invention to the news
program production broadcasting system 20. However, the

present nvention i1s not only limited to this but also this
invention may be applied to various other signal processing
devices which are capable of editing the video signal to be
supplied.

According to the present invention described above, as
well as the contents of video signal stored 1n the first and the
second memory means can be confirmed by a great many
people, the editing execution order list can be formed by
many more personnel, and thereby the signal processing
device capable of improving the efficiency of the program
production work can be realized.

Furthermore, according to the present invention, as well
as many more people can coniirm the contents of the video
signal, the editing execution order list can be formed by
many more personnel, and thus, the signal processing
method capable of improving the efficiency of program
production work can be realized.

Moreover, according to the present invention, by com-
bining the audio file recorded on the terminal connected via
the network with video signal and/or audio signal and
synchronizing with the video system, the audio file recorded
on the terminal can be used as the broadcasting material.

Moreover, according to the present invention, since the
control means for allocating the list on which editing con-
tents are regulated to the editing execution means 1is
provided, the editing processing can be conducted without
involvement of the operator as the conventional device and
automatic editing requiring no mvolvement of the operator
can be conducted. Thus, the signal processing device
capable of conducting the editing work more efficiently can
be obtained.

Furthermore, according to the present invention as
described above, providing the 1mage display means 1n the
plural number of rooms for program production
respectively, the personnel who works for the program
production or the related field can confirm the edited result
of the news video before it 1s actually put on air from his
own room, and thus the signal processing device capable of
improving the efficiency of the program production work
can be realized.

Furthermore, according to the present invention, multiple
perspnnel related to the program production work can con-
firm the edited result of the news video before 1t 1s actually
broadcasted staying in their own rooms respectively, and
thereby the signal processing method capable of improving
the efficiency of the program production work can be
realized.

POSSIBLE USAGE IN THE INDUSTRIAL
FIELD

The signal processing device and the signal processing,
method according to the present invention can be used in the
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news program production broadcasting system for produc-
ing the news program upon editing the news materials
collected 1n the field at the broadcasting station.

What 1s claimed 1s:
1. A signal processing device comprising:

first memory means for memorizing a non-compressed or
low-compressed input signal;

seccond memory means for memorizing a high-
compressed 1nput signal;

editing execution order list forming means for forming an
editing execution order list, the editing executing order
being based upon said high-compressed signal stored in
said second memory means; and

editing execution order list executing means for editing

said non-compressed or low-compressed signal stored

in said first memory means based upon said editing

execution order list and for outputting the edited signal.

2. The signal processing device of claim 1, further com-
Prising;:

third memory means for storing said edited signal output
from said editing execution order list executing means;
and

output order list forming means for forming an output
order list of the output order of the signal in said third
memory means, wherein said edited signal stored to
said third memory means 1s output therefrom based on
said output order list.

3. A signal processing method, comprising the steps of:

storing a non-compressed or low-compressed input signal
and simultaneously storing a high-compressed input
signal;

forming an editing execution order list in which the

editing execution order 1s determined based on said
high-compressed signal; and

editing and outputting said non-compressed or low-

compressed signal based on said editing execution
order list.

4. The signal processing method of claim 3, further

comprising the steps of:

storing the output edited signal; and

forming an output order list of the output order of the
stored output edited signal, wherein said stored output
cdited signal 1s output based on the output order list.
5. A signal processing device comprising:

first memory means for storing a signal entered at a speed
higher than real time after the high speed signal i1s
low-compressed or not compressed;

second memory means for storing the signal entered at a
speed higher than real time after the high speed signal
1s high-compressed;

editing execution order list forming means for forming an
editing execution order list in which the editing execu-
tion order 1s determined based on said high-compressed
signal stored 1n said second memory means; and

editing execution order list executing means for editing
said non-compressed or low-compressed signal stored
in said first memory means based on said editing
execution order list, and for outputting the edited
signal.

6. The signal processing device of claim 5, wherein:

said first memory means stores said mnput signal, expands
said signal to real time and successively reads and
outputs said expanded signal.
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7. A signal processing method, comprising the steps of:

storing a signal entered at a speed higher than real time
after the high speed signal 1s low-compressed or not
compressed;

storing the signal entered at a speed higher than real time
alter the high speed signal 1s high-compressed;

forming an editing execution order list in which the
editing execution order 1s determined based on said
high-compressed signal;

editing said stored non-compressed or low-compressed
signal based on said editing execution order list; and

outputting the edited signal.
8. The signal processing method of claim 7, wherein:

said signal 1s expanded to real time before being high-
compressed and stored.
9. A signal processing device comprising;:

first memory means for storing an input signal after being
low-compressed or not being compressed;

second memory means for storing said 1mput signal after
being high-compressed;
list forming means for forming a list to define an editing,

execution order based on the high-compressed signal
stored 1n said second memory means;

image display means for displaying images based on said
high-compressed signal stored in said second memory
means; and

editing means for editing said non-compressed or low
compressed signal stored in the first memory means
based on the list formed by the list forming means,
wherein said editing means supplies the edited signal to
the second memory means, said second memory means
stores said edited signal supplied from said editing
means after being high-compressed, and said 1mage
display means displays the 1mage based on said edited
signal stored in the second memory means.

10. The signal processing device of claim 9, wherein said
image display means 1s connected to the second memory
means via a network.

11. A signal processing method, comprising the steps of:

storing an 1nput signal after being high-compressed;

storing the 1nput signal after being low-compressed or not
compressed;

forming a list to define an editing execution order based
on said high-compressed signal;

editing said non-compressed or low-compressed signal
based on the editing execution list; and

displaying and storing the edited signal.
12. A signal processing device comprising;

first memory means for storing a signal entered at a speed
higher than real time after being low-compressed or not
compressed;

input buffer means for expanding to real time the signal
entered at a speed higher than said real time;

second memory means for storing said expanded signal
alter being high-compressed;

editing execution order list forming means for forming an
edited execution order list which defines the editing
execution order based on said expanded high-
compressed signal stored in the second memory means;
and

editing execution order list executing means for editing,
and outputting said non-compressed or low-
compressed signal stored i1n the first memory means,
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said editing bemg generated based upon said editing
execution order list.

13. The signal processing device of claim 12, wherein:

said 1nput buffer means outputs the signal expanded to
real time via multiple channels; and

said second memory means stores signals expanded to
real time from each of said multiple channels after each
of said expanded signals 1s high-compressed.

14. A signal processing method, comprising the steps of:

storing a signal entered at a speed higher than real time
after the signal 1s expanded to real time and after being
high-compressed;

storing the signal entered at a speed higher than real time
after being low-compressed or not compressed;

forming an editing execution order list to define an editing,
execution order based on said expanded high-
compressed signal; and

editing said stored non-compressed or low-compressed

signal based on said editing execution order list.

15. A signal processing device for reading out a composite
signal containing a video signal portion, an audio signal
portion, or both, from a memory means under the control of
control means, comprising:

a terminal device connected to said signal processing
device via a network; and

an editing execution order list defining apparatus for
establishing an editing execution order list to define an
editing execution order; and

combining means for combining an audio signal collected
at the terminal device and said composite signal read
from said memory means in accordance with said
editing execution order list, thereby forming edited
material.
16. The signal processing device of claim 15, wherein said
audio signal 1s stored 1n said memory means with the
composite signal.
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17. The signal processing device of claim 16, wherein said
audio signal 1s transmitted to said memory means via said
network.

18. The signal processing device of claim 15, wherein said
combining means further comprises editing means for
receiving the audio signal from the signal processing device
via said network and for editing the composite signal; and

a transmitter for transmitting the edited signal from said
signal processing device.
19. The signal processing device of claim 15, further
comprising;:
high compression recording means for recording the
composite signal after bemg high-compressed, said

high compression recording means being connected to
said terminal device; and

low compression recording means for recording the com-
posite signal after being low-compressed or not com-
pressed.

20. A signal processing device for reading out a signal
stored 1n a memory means and applying editing processing
thereto, comprising:

list forming means for forming a list to define a plurality

of editing functions using a high-compressed signal
read from said memory means;

editing execution means for reading out a desired non-
compressed or low-compressed signal from said
memory means based on said list and for executing
desired editing functions; and

control means for managing an execution schedule of the
editing functions and constructing said editing execu-

tion means based upon said list.
21. The signal processing device of claim 20, wherein said
editing execution means applies a special etfect editing to
said read out signal, 1f said read out signal 1s a video signal.
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